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FOREWORD 

The Atlantic Coast Shîpbuîlden' ABsociatioii Bubnùts 
to îts memben tbe fc^owing report of ita Conunittee on 
Unîform Methoda of Coat Accounting. The Bhipyarda, 
which hâve been long establiihed, hâve of coune meth- 
ods of coflt accounting that are the resuit of ntany yean 
of expérience. Thèse shipyards, howerer, hâve co- 
operated in the work of the committee, and, ît û b^eved» 
-will find the rep<»^ a means of improving their tnethods. 

Those shipjards organized during the war emergency, 
which ]a.ck the expérience necessary to estoblish proper 
methods of coet accounting, should find the report of 
real constructive value. 

The shipbuïlding industry is under great obligation 
to the Committee of the Association for the work it bas 
performed, and particularly to Chairman H. Birchard 
Taylor, Vicc-President of William Cramp & Sons Ship 
& Engine Building Company, who bas given much time 
to the work of the Committee, with the only object in 
view of being helpful to the shipbuilding îndustry. 

The Association bas now taken another important step 
by appointing a ccunniittee to assist in applying the 
methods set f orth in the report and to act in an advisory 
capacity in dealing with cost accounting questions that 
may anse in the individual yards. 

Henst C. Huntkr, 

Secretary. 



Report of Gommittee on Uniform Methods 

of Gost Âccounting 

ATLANTIC GOAST SmPBUILDERS* 

ASSOCIATION . 

LETTEE OF TEANSIOTTAL 

In undertaking the work of examining the prevail- 
ing methods of cost âccounting in the shipyards, and 
preparing recommendations for the purpose of secur- 
ing uniform and improved methods, the committee has 
been assisted by J. L. Jacobs & Co., Industrial En- 
gineers and Cost Accountants, of Chicago. Mr. Jacobs 
and his assistants hâve made a careful examination of 
existing methods and hâve visited about twenty-five ship- 
yards on the Atlantic Coast and Great Lakes for this 
purpose. 

From an analysis of existing methods in the shipyards 
and the considération of cost âccounting methods in other 
industries, they hâve prepared for the committee a com- 
prehensive plan of cost âccounting and cost finding 
which covers the major principles and éléments of meth- 
ods which are capable of adoption by the shipyards. 
The principles and methods thus developed hâve been 
given careful considération by the committee and hâve 
been revised in accordance with the views of the members. 

A number of the larger shipyards hâve reported that 
about 90 per cent of the plan outlined is in agreement 
with the methods which they now use. It has been en- 
deavored to make the methods as flexible as possible so 



- ^ .*x.wi^iivMj aiHi suuniission 

f)rcsont coiiiniittro will liave coinj)k'ted 
to it by the Association, and the ce 
suggests that it be discharged. The 
mends, however, that a standing comm 
to gîve continuGUS attention to the put 
the new methods of cost accounting ai 
numerous questions which will arise f ro 

It is felt that this committee should l 
resentative and should be given the ne 
supervise the préparation of cost meth 
secure actual practical results in put 
methods in force in the various shipya 

It is also believed highly désirable tl 
mittee should act as a clearing commit^ 
ification and comparison of shipyard 
cost statistics. In this work there is g 
of benefit to the shipyards through co-c 



rious yards to secure uniformity af practice in regard 
to such questions as terms of payment, liabilities, and 
numerous other factors. 

The committee realizes that uniform methods of cost 
accounting cannot be adopted without subjecting each 
yard to some inconvenience, but it is hoped that the ad- 
vantages to ail which would resuit from the adoption of 
the standard methods would very much more than offset 
the inconvenience in making the change. We trust that 
each yard will co-operate unselfishly in carrying out this 
work. 

RespectfuUy submitted, 

COMMITTEE ON UNIFORM METHODS OF 

COST ACCOUNTING. 

H. BiRCHABO Tatix», Chairmon, 
Wm. Cramp & Sons S. &. E. Building Co. 

A. A. Cakkok, 
Downey Shipbuilding Corp. 

Creiohtok Chubchiix^ 
Emergency Flect Corp. 

E. ECKAROT, 

Chester Shipbuilding Co. 

W. L. Lewis, 
Bethlehem Shipbuilding Corp. 

Frakk McLauohuk, 
MobUe Shipbuilding Co. 

W. RiCHMpXD SlOTH, 

Emergency Fleet Corp. 

DwioHT Teue, 
Great Lakes Engineering Works. 

J. T. WiCKEBSHAJC, 

New York Shipbuilding Corp. 

June 4, 1919. 
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UNITED STATES SfflPPING BOARD 

Emebgency Fleet Coepoeation 

140 North Broad Street, Philaddphia, Pa. 

June 6, 1919. 
Mr. H. B. Taylor, Chairman, 

Committee on Unlform Methods of Cost Accounting, 

Atlantic Coast Shipbuilden* Association. 
Dear Sir: 

Representing the Emergency Fleet Corporation of the 
United States Shipping Board upon jour committee, we 
désire to express our gênerai approval of the recommen- 
dations contained in your report to the Association. If 
adopted thèse recommendations will, in our opinion, pro- 
vide a sound basis for the création of an adéquate and 
effective uniform System of cost accounting which can 
be worked out in détail in such a manner that it may be 
installed in any shipyard without extensive changes in 
existing methods. 

We désire to point out, however, that, while your com- 
mittee has been able to secure agreement upon a satis- 
factory work program, there still remains to be worked 
out forms and procédure and ail the detailed machinery 
of opération before any uniform cost accounting Sys- 
tem is created which can be installed in the shipyards. 

Your committee has recommended that supervision of 
this second, and most important, step in the program of 
providing a uniform cost accounting System for Atlan- 
tic Coast shipyards be entrusted to a new committee to 
be appointed by the Association. 

10 



We désire to emphasize in the strongest possible man- 
ner the vital importance of the recommendation con- 
tained in your report that this new committee be com- 
posed of men représentative in every way of the ship- 
building industry upon the Atlantic Coast, and that the 
committee be given adéquate powers to act, with the com- 
plète coopération of every member of the Association. 

Very truly yours, 

Creighton Chuechill, 
W. RiCHMOND SifrrH» 
Membern of CommUtee for Emergency Fleei 
Corporation. 

Approved: 

W. B. HoLTON, Je., 
Âciing Vice-Président. 
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SECTION I 

INTRODUCrriON 

Object andlScope of Plan 

The object of this study has been to develop those 
basic principles and éléments which make possible the 
establishment of uniform methods of cost accounting in 
shipbuilding. The plan recommended indudes the im- 
portant principles, d^nitions and éléments of stand- 
ardized cost methods which are applicable to any of the 
shipyards. 

To establish unifomûty in cost accounting, it is es- 
sential that definiteness and standard methods be first 
established in the controUing items and divisions. Thèse 
are of particular importance from the point of yiew of 
executives, who will be enabled currently to visualise 
production and operating conditions and to compare 
costs with standards in their own shipyards as wdl as 
with other shipyards. 

No attempt has been made to cover the numerous dé- 
tails and ramifications of accounting, timekeeping, store- 
keeping, f orms, etc. Questions on such matters and dé- 
tails are either now covered or should be left to be de- 
veloped in the individual shipyards. The important 
principles and éléments for adéquate cost-finding meth- 
ods will serve as proper guides for the arrangement of 
the above and other necessary détails. 
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Advantages of Unifonnlty lu Gost-Keeping 

In the preliminar; statement on uniform cost meth- 
ods for shipbuilders whîch was submitted on Norember 
1) 1918, through the courtes; of the Emergency Fleet 
Corporation, there is included an outline of the needs 
and advantages of uniform cost methods in the ship- 
building industrj. Thèse bmefits bave been ctmsidered 
in the development of the principles and methods which 
are set up in this report. 

Shipbuîlders and business men in gênerai full; recog- 
nize the value of accurate cost statïstics as a means of 
establishing standards for estimating and for comparing 
operating efficiencies, and for providing proper bases of 
production costs and sellîng prices. 

The need for and advantages of uniform cost methods 
in the shiphuildïng industr; are întensifîed when the va- 
ried activities and output of shîpyards and the possibili- 
ties for incomplète fîguring of costs and losses in pro- 
duction are considered. 

While it is possible, it is not essential for purposes 
of comparison for the uniform cost methods to fumish 
scientifically accurate figures. The main object and the 
important advantage of the use of uniform methods is 
that ail costs wîll be included and ligured in the same 
way. 

The primaiy advantages and reasons for the use of 
uniform cost-finding methods can be stated as follows: 



1. Rt'liahle guide and basis for estimating prospective 

business. 

2. Complète costs of spécifie articles and indicator of 
3: profitable and unprofitable production and serv- 
-- ice activities. 

8. Gauge of the value^ efficiency and wastes of work- 
ers^ machines^ methods^ opérations and plants. 
^ 4. Uniform terminology enabling comparisons of prog- 

KT i^ess and efficiency of production between units in 

shipyards and between groups of shipyards. 

5. Supplementing of gênerai accounts of shipyard with 

cost accounts and proving of accuracy of costs 
PF and adequacy of methods through gênerai book- 

keeping System. 

6. Base with which cost and progress figures may be 
^ arranged in a simple^ tale-telling manner. 

[p 7. Control of opération and production standards 

through current periodic cost figures. 
8. Visualization of business conditions by executives 

^ through logical arrangement of figures. 

■» 9. Insurance against unintelligent compétition and un- 

profitable undertakings. 

10. Current reports for comparing of major cost items 
' with standards^ which are predetermined, and 

measuring and increasing operating efficiency. 

1 1 . Coopération and f riendly compétition resulting f rom 

cost comparisons. 

r 

^ Accounting Methods at Présent in Use 

As a resuit of the examination of prevailing practices 
and methods in about twenty-five shipbuilding com- 
panies (representing over sixty shipyards) variations in 
the development of cost accounting, in the treatment and 
figuring of costs and in the coordination of gênerai ac- 
counts with operating cost records hâve brought out 
pointedly the need of definite action on the adoption of 
standard principles and uniform cost accounting meth- 
ods. 
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--. w.v|jcii»u lias bccr 
of thèse yards the cost information w 
rom the accounting records has not 
best advantage. 

most of thèse instances the value of th 
a which is compiled is of little signifie 
ita obtained is not related to any stan 
ent, and executives hâve little or n( 
of ascertaining actual operating and 
icies. Other shipyards hâve very liti 
be termed cost-keeping, and the p 
ing labor and materials and the distribi 
to departments and to jobs are not dej 

the analysis of the information which wi 
n main requirements were disclosed whicl 
^r effective cost methods, and thèse an 
proposed plan presented herewith. T 
uirements consist of the f ollowing : 
i) Accnracy. 



Relationship of Gost Accounting and Financial 
Accounting 

The fundamental purpose of a cost accounting Sys- 
tem is to f umish executives current production and opei^ 
ating statistics so unified and arranged that every fact it 
présents is related to a common whole. Comparisons of 
costs of material, labor and expense charges with stand- 
ards serve as a basis of forming intelligent manufac- 
turing and selling policies as well as control over inter- 
nai operating conditions and practices. Thus cost ac- 
counting deals with the internai operating conditions and 
présents current and comparative pictures of progress 
and manufacturing efficiencies, while gênerai accounting 
has to do largely with the extemal affairs of manage- 
ment, fumishing complète accounts of expenditures and 
receipts of the business over given periods. 

It is plain that an analysis of expenditures will not 
give costs, because such analysis will contain items of 
expenditure which may not as yet hâve entered into the 
cost of a production unit and may not contain items 
which hâve entered into the cost but hâve not yet been 
paid for. Through the coordination of the gênerai ac- 
counting and cost accounting records, there is obtained 
an absolute check on the accounting work, as well as a 
current control over the varions opérations and activities 
of the organization. 

Accounting and cost accounting are compléments in 
the opération of any industry. The whole chain of in- 
formation included in cost statistics must be tied in with 
the gênerai accounting System so that there will be a con- 
trol in the gênerai books of ail items occurring in the 
cost records. The monthly balance sheet of each ship- 
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yard ethould f umish to the management not only a sum- 
mary of financial conditions but should be so tied in with 
current opérations as will give complète inventories of 
production. 

It should be thoroughly understood that in securing 
current costs and comparisons of production and operat- 
ing efficiency it will not be neoessary to disturb the gên- 
erai accounting system to any great extent. In those 
shipyards where items of expenditures are already being 
classified in détail, any uniform cost reports would be 
obtained through the re-grouping of certain of those 
figures to f umish necessary cost figures for purposes of 
operating control and to serve as a basis for the forma- 
tion of intelligent production and selling policies. 

Thèse advantages to individual shipbuilders and to 
the industry as a whole will bc obtained through adop- 
tion of the standardized principles and the use of the 
uniform methods which are hère recommended. It is 
clcar, however, that any plan or methods which are 
adopted will prove of greatest value only when back of 
the plan therc is complète understanding, persistence 
and enthusiasm in the entire organization, and particu- 
larly in the cost organization. The cost organization 
should not only be concemed in the collection and ar- 
ranging of figures with thoroughness and accuracy, but 
should be in the position of developing standards and set- 
ting up "high spot" cost statistics which will regularly 
and promptly be served to the executives as clear pic- 
tures of opération costs and production results. Under 
such conditions cost methods assume real importance and 
become a profitable investment. 

20 



SECTION II 

BASIC DIVISIONS OF SHIPYARD AGTIVITIES 

Major Considérations in Classifications 

Examinations of the shipyard organizations, of the 
physical plants, and of the activities in the shipyards, 
bring ont clearly the diversity and number of classes of 
activities and product units. At one extrême, there are 
the shipyards which manufacture and fabricate their 
own hull steel and engines complète f rom basic raw ma- 
terials and also manufacture much of the ship outfit. 
At the other extrême, there are those shipyards which 
purchase complète engines, machinery, etc., as well as 
fabricated steel for hull and buy much of the ship's out- 
fit. Between thèse two extrêmes are numerous varia- 
tions and modifications. 

Any standardized methods of determining costs in 
shipbuilding which do not recognize the basic divisions 
and major différences in activities and products must of 
necessity be incomplète or superficial. The basic lines 
of distinction or classification must be so fundamental 
that they will be adaptable to the variations in activities 
and products which exist in any shipyard. 

Cost methods consist essentially of the collection and 
àrranging and applying material, labor and expense 
charges to job accounts, orders or contracts in a way as 
will fumish adéquate costs and continuous control of 
production and operating efficiency. The first thing, 
therefore, in the development of standardized cost meth- 
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ods is to define the plant activities and product unfts 
and departments through whidi it is desired to ooUeet 
charges, so that such diarges wfll at ail times be eon- 
fined to the same items and that there will be no con- 
fusion in the distribution and arrangement of the 
charges. 

Classifications of the major activities, product units 
and departmental divisions in the shipyards for the pnr^ 
pose of uniformity in ascertaining and applying cotts 
hâve been drawn up in sudi a way as to be applicable 
to ail shipyards. Any individual plant can use tibosé 
items which are applicable and omit those items whidi 
are not applicable. Also, each yard can, where desired, 
deyelop any détail subdivisions under each of the main 
items without in any way affecting the gênerai classifica- 
tions or the purpose of the standardized plan of cost 
accounting. 

Glasslflcatlon of Shlpyard Work 

The main divisions of shipyard work are indicated 
under the séries of shipyard production orders, the pur- 
pose, use and basis of classification of which are de- 
scribed under Section VIII: "Production Orders — Clas- 
sification and Methods." 

The main shipyard activities are classified under the 
f ollowing gênerai séries : 

1. Constmction Orders — Ships. 

2. Construction Orders — Shîp Product Stock. 
8. Construction Orders — Spécial Contracts. 

4. Auxiliary and Stock Manufacture Orders, 

5. Defective Work Orders. 

6. Vessel Repair Orders. 
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7. Constniction and Betterment Orders — Plant and 

Ëquipment. 

8. Repairs and Maintenance Orders — Plant and 

Èquipment. 

9. Miscellaneous Orders (work for others). 

A plan of fumishing production or job orders au- 
thorizing and indicating the work which is to be done and 
having such orders issued to the operating departments 
in advance of actual beginning of work is essential where 
adéquate and current costs are to be obtained. 

The issue of a production or job order is the authority 
to proceed on work whether the work consists of manu- 
facture of a completed product or parts, spécial repair 
work or stock manufacture. E^di order authorizing 
work to proceed is given a production order number by 
which the job or contract is thereafter known and dis- 
tinguished from ail the other orders. 

Through this means, the application and control of 
ail éléments of cost is facilitated and it becomes possible 
to trace any job account or order through the différent 
stages of production. 

Shipyard Product Unit Classification 

Analysis of the organisation and functions in ship- 
yards which was made for the purpose of determining 
the basic divisions in shipyard work bas led to the 
definite conclusion that the basis should not be location, 
i.e., a classification as between work in the shop or work 
in the field (yard). It is also clear that, for purposes 
of uniformity in methods and comparative cost figures 
as between shipyards, the basis of the shipyard product 
divisions should be more elemental than the ship parts 
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basisy i.e., distinction between the hull, machinery and 
outfit. 

The division, which will permit of proper standardized 
methods in cost-finding and which is practical of appli- 
cation in shipbuilding, is based on the functional division 
of shipyard work into two primary classes into whidi 
shipyard activities group themselves, namely: 

1. Manufacture p£ Ship Parts. 

2. Ship Construction and Machinery and Outfit In- 

stallation. 



Manufacture of Ship Parts 

Manufacture of ship parts as used in the classifica- 
tion includes ail work and opérations involved in fabri- 
cation or machining, or other work to put raw materials 
or component parts into a state where such parts are 
ready for assembling and ship construction. This di- 
vision also includes ail work and opérations involved in 
the manufacture of raw materials (except work in stock 
manufacture) or such component parts which become a 
part of engines, machinery, piping and ship outfit and 
other ship parts, where they are ready for installation into 
the vessel. 

Ship construction and machinery and outfit installa- 
tion, as used in this classification, includes ail work and 
opérations involved in assembling and érection of steel 
hull, ail steel work on huU, ail woodwork and the instal- 
lation of engines, machinery and fittings, outfit and fin- 
ishing and the work in the delivery of the vessel to the 
owner. 
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Steel Shlp Product Unlts 

The primary functions (1) Manufacture of Shîp 
Parts, and (S) Ship Construction and Machinery and 
Outfit Installation, naturally divide themselves into sub- 
divisions based upon divisions of hull and the parts or 
groups of engines, machinery, outfits, etc. Each sub- 
division or group in tum consists of a number of similar 
units of spécifie parts which when assembled with other 
units make up the group. 

The main subdivisions of each of the primary func- 
tions are as follows: 

1. Structural Hall. 

2. Machinery. 

8. Hall Finishing and Outfit. 

The discussion of the uses and divisions of thèse sec- 
tions and subdivisions, as well as the code désignations 
used, is included under Section LX : "Ship Product Units 
— Classification and Methods." 

The product units constitute the job accounts to which 
ail direct charges of labor and material and the distri- 
bution of expense should be made. Thèse job accounts 
or product units will thus be the basis of the outlines for 
cost summaries and cost estimâtes as well as for the pay- 
ment for work completed. 

• ( • 

Direct General Charges— Ship Production 

In addition to thèse main subdivisions, there is included 
under the main division of ship construction and ma- 
chinery and outfit installation the group of accounts 
which cover the direct charges, which are of a gênerai 
character. 
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Such expenses as insurance and classification fées ; cost 
of staging, shoring and fairing; testing and inspection; 
launching and entertaining; trials and delivery, etc., as 
are incurred on any job or ship contract, shotild be ap- 
plied directly to the job acootmt or contract The dé- 
tails of sudi direct gênerai diarges are induded under 
Section IX: ^^Ship Product Units — Classification and 
Methods.** 

Where it is desired to find cost on the individual parts, 
the classification can be extended in accordance with the 
code symbol plan indicated under the section above re- 
f erred to. An alphabetical list of ail thèse parts should 
be prepared showing the proper classification of the 
structural units which fall under the main headings, 
where subsidiary divisions will be used to keep détail 
costs. 

Departmental Classification 

For purposes of proper gathering and distribution of 
expense or overhead diarges and for doser control of 
the éléments of costs and of production, ail costs should, 
în so far as it is possible, be gathered and applied to job 
accounts or product units by departments. Careful dis- 
tribution of expense and proving of costs through the 
departments f umish more accurate cost charges and serve 
as valuable means for opération and efficiency control. 

The classification of departments which is included 
under Section X, "Shipworks Departments — Classifica- 
tion and Methods," shows the typical departmental di- 
visions which are found in a shipbuilding organisation. 
The main divisions set out therein are as follows: 
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1. ProdnctiTe Departments. 

2. General Works Departments. 

S, General Works Distribntive Departments. 

4. Anziliar; and Stock Sfannfactnring Departments. 

5. General Adminiatratire Departments. 
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SECTION III 

PRINGIPLES AND GENERAL DEFINITIONSt- 
ELEMENTS OF GOST 

The acoeptance of certain basic prindples and défini- 
tions of costs is the first step for uniformity in cort ac- 
counting methods. The prindples and définitions of 
gênerai methods which f ollow oontrol the entire plan for 
unif orm cost methods in the shipbuilding industry. 

The adoption of thèse by shipbuilders will go a long 
way toward eliminating the large number of divergent 
pradices, and will do more than anything else toward 
the establishment of uniform and positive methods in 
cost-finding. 

Eléments of Cost 

The éléments of cost entering into the production of 
any article or product are made up of three primary 
divisions, viz. : "Material," "Labor" and "Expense." 

Eléments of opération of any organization always re- 
duce themselves to the above primes, and they are there- 
f ore identical in cost accounting for ail shipyards. Every 
item of output, whether it be a part or a completed ma- 
chine or a structural unit of a ship or the complète ship, 
will contain the éléments of direct labor, direct material 
and expense. 

Thèse demental costs divide themselves into two dis- 
tinct groups, viz. : ^^Direct Cost Charges" and ^^Indirect 
Cost Charges/' 
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Direct Gost Charges 

Direct cost charges consist of those cost éléments 
which can be applied directly against a job account or 
order on which work is done. Such direct charges include 
the charges for the cost of direct labor, direct material 
and certain items of direct expense, which, because of 
their nature, can be charged directly to the job account 
or order. 

The principles and spécifie définitions for direct labor 
charges are induded under Sections IV and V, which are 
the sections treating on principles and définitions of ma- 
terial and labor. 



Indirect Gost Gharges 

Indirect cost charges consist of those cost éléments 
which cannot be applied directly to a job account or or- 
der and are included under the élément of ^^expense." 

The principles and spécifie définitions for ^^expense" 
(often referred to as "overhead," "burden" or "indirect 
charges," etc.) are included under Section VI, "Ex- 
pense.'* 



Direct Labor Gosts 

Direct labor costs consist of wages paid to productive 
or direct labor which can be charged directly to job ac- 
counts or orders, and also include allowances for over- 
time and premiums paid to direct labor as production 
bonuses. 
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Direct Material CkMts 

• 

Direct material costs consirt of the costs of ail aitidet» 
substances, parts and equipment which enter into and 
become part of the product and which can be diarged 
directly to some definite job aooount or cnder. 

Expenses 

Expenses consist of ail incidental expenses for indi- 
rect labor, indirect material, supplies and other items of 
expense, including such items as supervision ; sudi oper- 
ating charges as repairs, supplies, motive power, li^^t- 
ing and heating; and the fixed charges, such as rent or 
floor space, interest paid or accrued, taxes (exclusive of 
income and excess profits taxes), insurance and dé- 
préciation. 

General Définition of Total Production Gosts 

The term "total production costs" as used in the plan 
for unif orm cost accounting methods is defined to include : 

(a) The cost of ail direct material definitely ascertain- 

able as entering into and forming a part of the 
product. 

(b) The cost of ail direct labor definitely ascertain- 

able as used in the production of the product. 

(c) The pro rata shares of productive departmental, 

distributive^ gênerai works and gênerai admin- 
istrative expenses. 
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SECTION IV 

PRINGIPLES AND SPEGIFIG DEFINITIONS— MATERIALS 

Materials and Supplies 

The materials and supplies classification and methods 
shown in Section XI will fumish the basis for control 
of purchasingy receiving, storing, issuing, pricing, as- 
sembling of material costs and inventory. 

As the direct material is handled through the varions 
processes of manufacture in the différent production de- 
partments, it is essential for proper chedcing and cost- 
finding to hâve adéquate control through a centralized 
stores control System. 



Stores Control 

Requirements for the purchase of materials should 
originate in the engineering or production department, 
where the bills of materials are prepared. Purchases 
should be made through the purchasing department in 
connection with stores requirements. Copies of purchase 
orders should be sent to the stores department so that 
receipt of materials can be checked with purchase require- 
ments, and no stores should be issued f rom stock except 
uponwritten réquisition. 

Material before being used in production should either 
be held in a stores department and charged out to active 
production or réquisition, or, in the case of large items 
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being hdd for particular product units, they should be 
held in spécial stores accounts until charged oui to work 
in process. 

To obtain control of stores and material, the purchas- 
ing department should set a prioe on the cost of the 
material at the time of the issue of the order, and such 
priées should be used in the biUing out of the material 
from stores, except in those cases where actual invoice 
prices are available at the time of issue of material, in 
which cases the latter prices should be used. 

Direct Material 

Direct material consists of ail articles, substances, 
parts and equipment which enter into and become part 
of another product, the costs of which can be charged 
directiy to some definite job account or product unit. 

Gontract Materials 

A clear distinction should be made between the direct 
material in connection with cost charges to job accounts 
or product units and the so-called direct materials or 
"contract materials" purchascd for a spécifie job or or- 
der. It is recommended that in such cases where mate- 
rials or articles are purchased for any spécifie contract, 
job or order that those materials be referred to as "con- 
tract materials" instead of being referred to as "direct 
materials." 

Indirect Materials and Supplies 

Indirect material and supplies consist of such materials 
and supplies which, while used in the processes of manu- 
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facture, either do not enter directly into the product or 
else enter it in such a way as not to be chargeable con- 
venîently to any particular job account or product unît. 

Supplies as defined in ^'Classification of Materials 
and Supplies" are used by practically every department 
of a plant, and the cost of such supplies should, in so far 
as it is possible, be charged to such departments as ex- 
pense. 

In such cases, where it is not feasible to charge the 
cost of materials directly to a job account or product 
unit, the cost will be treated as indirect material, and the 
expense will be applied to the spécifie departments whidi 
hâve the use of such materials. 



Pridng of Materials and Supplies 

In charging the cost of materials or supplies against 
job accounts or product units or against any spécifie de- 
partment, the price set out by the purchasing depart- 
ment of the cost of materials should be used in billing 
out the materials from stores and adjustment made 
periodically with the net price of such material. The net 
price will be obtained after adding to the invoice cost 
any direct charges, such as express, freight, drayage, etc. 

When material is bought at difi^erent times, and at va- 
rious priées, and it is not practicable to use a definite 
purdhase figure, an average price should be computed 
for material put into proccss. This method of arriving 
at what might be termed a "base price" should apply 
particularly to gênerai stores items and certain spécifie 
items of material. 
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On bar steel, receipts and disbursements should be 
added monthly both as to weight and cost. By sub- 
tracting the disbursements from the receipts and the 
total on hand at the beginning of the period, the remain- 
ing weight should be divided into the différence in cost 
to détermine the base price for the following month's 
charges. 

In those cases where it is practical to keep lumber ac- 
cording to lots purdiased, réquisitions for lumber should 
be charged at the actual lot cost. This method should 
be used in ail cases where priées fluctuate widely. 

On ail materials and items manufactured in the ship- 
yard, such as products from the foundry, paint manu- 
facture department, etc., the price charged should be 
that of the actual total cost of manufacture. As thèse 
products go into stock they will be issued at base priées, 
as suggested above. 

In the case of fuel, a record should be kept of each 
kind of fuel and a base price determined for purposes of 
charges to expense in the différent operating depart- 
ments. 

Tools 

For purposes of cost charges, tools, etc., should be 
divided into two main divisions, viz., asset tools and small 
perishable tools. 

The cost of ail asset tools (other than spécial tools 
which are purchased and used on spécial work, for which 
charge will be made directly against the job account or 
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product unît), should be included as an asset, subject to 
dépréciation charges. 

The cost of ail small perishable tools should be in- 
cluded as part of expense and should be charged to the 
spécifie departments in which they are used. In those 
cases where spécial small perishable tools are purchased 
or used on spécial work, charges for same should be made 
directly against the job account or product unit. 

As a guide for distinguishing asset and small perish- 
able tools, there is reproduced in Appendix "C** a clas- 
sification of tools which was compiled by leading tool 
manufacturers of the country as a resuit of conférences 
held for the purpose of determining from the name and 
nature of the tools whether or not such tools should be 
classed as asset or perishable articles. 

Scrap Material 

Where scrap material is used or sold, the income de- 
rived from the sale or value of such scrap should, wher- 
ever it is practical, be credited to the job account or 
product unit from which the scrap was obtained. 

In those shipyards where the scrap material is used 
for the manufacture of other articles or products, it will 
become a direct material charge, to be applied to the 
particular products manufactured from scrap. 

Packing Supplies and Salvage 

The cost of packing supplies, such as containers, etc., 
should be charged as part of gênerai works expense, 
which expense accounts should receive crédit for any 
salvage. 
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Handling and Storlng Material 

The cost of handling and storing materials and sup- 
plies should be charged as part of gênerai works expense. 
While in some cases it may be désirable to add such oosts 
to the invoice cost of materials isuid supplies, it is sug- 
gested that for the purposes of simplicitj and unif ormity 
the method above recommended should be used. 
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SECTION V 

PRINGIPLES AND SPEGIFIG DEFINITIONS— LABOR 

Labor Cost Charges 

The second élément of oost is ^^labor," and this dé- 
ment, as in the case of material, is divided into two 
classes, namely: 

(a) Direct or prodnctive labor. 

(b) Indirect labor. 

The définitions of direct labor and indirect labor as 
applied to costs follow. 

Direct Labor Charges 

Direct labor charges should include wages paid to 
labor which can be charged directly to job accounts or 
product units, and should also include allowances for 
overtime and premiums paid as production bonuses. The 
wages and premiums of Quartermen and Leadingmen 
should be charged directly to the job accounts or prod- 
uct units with the other charges for direct labor. This 
practice is based on the fact that thèse employés are 
working foremen and the labor cost is made a direct 
charge in order to observe the gênerai principle of 
charging as much labor as consistent direct instead of 
indirect. 

Direct Labor Hours 

Direct labor hours include the number of productive 
hour»" of direct labor employed on and whose wages can 
be, aharged directly to job accounts or product imita^ 
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In the case of pièce workers, the hours of work should 
be kept in addition to wages eamed. 

Indirect Labor Charges 

Indirect labor charges should indude the salaries and 
wages of supervising and administrative employés, where 
the costs cannot be charged directly to job accounts or 
product units and which are included under the élément 
of "expense." 

There is a divergence in practice in différent shipyards 
in the treatment of wages of foremen and similar super- 
vising labor. In some instances charges are made di- 
rectly to job accounts or product units, while in others 
such supervisory labor costs are included as part of pro- 
ductive departmental expense. 

For purposes of good practice and uniformity in cost 
accounting, ail wages of foremen and other supervising 
labor (except Quartcrmen and Leadingmen as indicated 
above) should be treated as a part of productive de- 
partmental expense. 

Labor Classifications 

The classifications of positions and occupations and of 
major labor opérations for use in payroU préparation 
and distribution and control of labor costs, are set up 
under Section 12 — "Labor Classifications and Methods." 

Salaries of Executives 

Salaries paîd to executives for services rendered in 
connection with the gênerai administrative and financîal 
affairs of a shipbuilding company should be treated as 
charges against production costs. 
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In those cases where executives divide their time be- 
tween gênerai administrative duties and work in connec- 
tion with obtaining contracts or sales, the pro rata share 
of such salaries should be charged t9 sales expense and 
the remainder should bc charged as part of gênerai ad- 
ministrative expense. 

Tlme-Keeplng 

For adéquate and accurate labor cost charges, it is 
essential that proper time-keeping methods be established 
in order: 

(1) To make sure that the time and labor opérations 

reported are complète and accurately given. 

(2) To make sure that the total labor distributed to 

costs will check with the total payroll. 

(8) To coUect and analyze the time of each worker 
according to major labor opérations. 

Cost Periods 

The practice with référence to the periods for closing 
of cost accounts and gênerai accounting records varies 
in différent shipyards; some of the yards closing their 
books at the end of the calendar month, other yards 
every four or five weeks, others every thirty days, etc. 

The splitting up of payroUs for the odd days and dis- 
tribution of costs in preparing cost statistics involves 
considérable time and work and does not give entirely 
accurate or uniform cost reports. 

For purposes of simplicity and uniforhiity, the periods 
for closing cost accounts and comparing cost summaries 
should consist of four or five weekly payroll periods, the 
number of weeks in any period depending on the near- 
ness of the last day of the weekly payroll period to the 
end of the calendar month. 
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SECTION VI 

PRINGIPLES ANDSPEGIFIG DEFINITIONS— EXPENSE 

Expense 

The élément of expense includes ail expenses for in- 
direct labor, indirect material and other items of ex- 
pense, including such items as departmental supervision, 
such operating charges as repairs and renewals, sup- 
plies, motive powcr, light and heat, and the fixed charges, 
such as rent, interest paid or accrued, taxes, insurance 
and dépréciation. 

Expense Classification 

A dctailcd list of the expense items and the distribu- 
tion of such expense accounts under the main expense 
divisions are included under Section XIII, "Expense — 
Classification and Methods." 

The main divisions of expense shown in the expense 
classification are as foUows: 

1. Productive Departmental Expense. 

2. General Works Expense. 

8. General Works Dis tribut! ve Expense. 

4. Auxiliary and Stock Manufacturing Expense. 

5. General Administrative Expense. 

6. Fixed Charges Expense. 

Main Expense Définitions 

The définitions of thèse main divisions as well as the 
principal expense accounts to which ail charges are made 
for expenses which contribute to and are necessary in 
connection with production, but which cannot be applied 
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dlrectly to job accounts or product unlts, are included 
under Section XIII, "Expense — Classification and Meth- 
ods." 

Tliey are repeated hère for référence purposes, as fol- 
lows: 

(1) Productive Departmental Expense. 
Productive departmental expense includes the indirect 

charges of the respective productive departments. Dis- 
tribution of productive departmental expense to job ac- 
counts, orders or articles is discussed under heading of 
"Distribution of Expense," which may be found else- 
where in this section. 

(2) General Works Expense. 

Greneral works expense includes the indirect expenses 
chargeable to production cost which cannot be charged 
directly to some definite productive department and 
which cannot be applied to any of the other classes of 
expenses in the classifications which foUow. 

(8) General Works Distrtbutive Expense. 

General works distributive expense includes ail expense 
directly or indirectly attributable to the opération of the 
gênerai works distributive departments. 

(4) Auxiliary and Stock Manufacturing Expense. 

Auxiliary and stock manufacturing expense includes 
ail expenses incurred in the opération of an auxiliary 
and stock manufacture department. 

(6) General Administrative Expense. 

General administrative expense includes ail expense in 
connection with the conduct of the gênerai administra- 
tion or office activities of a shipbuilding company, other 
than those identified with a particular works. 
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(6) Fixed Charge Expeme. 

Fixed charge expense includes ail expense such as rent 
or floor space, taxes, interest paid or accrued on bor- 
rowed money, insurance and dépréciation, ail of whidi 
expenses are more or less flxed in character and whidi 
are incurred whether the plant is in opération or not. 

Repairs, Renewals and Betterments 

The cost of maintenance, including repairs and re- 
newals, when such repairs to the plant, equipment or 
tools are of a minor character, shonld be considered and 
included as proper charges against production costs. 
Such charges should be applied directly to the spécifie 
department for which such repair and renewal work is 
done. 

The costs of repairs or renewals which are more ex- 
tensive and not regularly recurring in character and 
which may lengthen the life of the item, constitute proper 
charges against the reserve for dépréciation. The 
charges for such repairs and renewals as well as replace- 
ments of wom-out equipment or machinery should be ap- 
plied against dépréciation reserve. 

The costs of betterments which are extraordînary in 
character and which are in the nature of additions, mak- 
ing the property, equipment or machinery more useful 
or of greater capacity, are not proper charges against 
production costs, nor are they proper charges against 
dépréciation reserve. Such betterments constitute addi- 
tions to the capital investment and the costs should be 
added to the capital account. 
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Définition of Betterments 

The following définition of betterments, as prescribed 
by the Interstate Commerce Commission for téléphone 
companies (Uniform System — ^First Issue, Jan. 1, 1918, 
p. Sft) is reproduced as a guide in determining the items 
which should be charged to capital accounts : 

"Betterments are mechanical changes in structure^ 
facilities^ or equipment which hâve as their primary 
aim and resuit the making of the properties affected 
more useful or of greater capacity than they were at 
the time of their installation or acquisition. The cost 
of such portion only of the changes incident to better^ 
ments as will^ when added to the original cost of the 
property bettered^ give the cost of replacement or re- 
construction in présent condition of the property as 
bettered should be charged to plant account. The 
remainder of the cost of the change should be classed 
as a repair and be charged to the appropriate operating 
ezpense accounts." 

Express, Freiglit and Dra}r£^e (Inward) 

Where it is feasible, the cost of incoming express, 
f reight and drayage should be added to the invoice cost 
of material, so that the direct material charge when made 
to a spécifie job account will include the material cost, 
plus cost of express, freight and drayage. When such 
treatment is impracticable, the cost of such express, 
freight and drayage should be treated as an item of 
expense. 

Spoiled or Defective Work 

Spoiled or defective work should be included as part 
of production cost where the quantity and cost of same 
is not more than the average amount under normal con- 
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ditions, and wbere saiK was mÂ. wHlmi the contrai of 
the opermting departments. Chaiges for sadi spoQed 
or defective work sbould be made in the tame way as 
charges for otber job accounts or prodoct units. A 
sepante sdiedule of aD tfae important itans of spoQed 
or defectÎTe work sbould be maintained; indieating tbe 
nature of tbe defect, wbere and hfom H ooconred^ to- 
gether wHb tbe cost and sahage Taliie. 



Englnecriiift nnd Dnfdiig 

The costs of engineering and drafling wovk tfaoold» 
wherever it is feasibk, be cbaiged direct to the job ae- 
count. When sucb treatment is impracticable, ancii costs 
should be tmted as part of expense. 

DlTision of AdminiatiatiTe Eipcnae 

That part of général administratÎTe expense which is 
inairrcd in the conduct of gênerai administration or 
office activitics of a shipbuilding companj sbould be con- 
ftiiiorcii a propor charge against production oosts. In 
thivo cases whcre ther^ is a division between the gênerai 
ailininistrativo work and work in connection with obtain* 
ing contracts and sales« a pit> rata share should be 
chargeai to sales expense* and the remainder should be 
inohuicit as part of the gênerai administr a t i ve expense. 

AdTertiaing 

'riio costs for advortîsing in connection wîth the se 
ouring of oiuplovos, services, etc., should be considered 
rt* an îtom of pnxiuctîon costs and should l>e cfaarged to 
gt-noral Works cxivnso. 
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Advertising which bas to do with seciiring new busi- 
ness sbould not be included in production costs, but 
should be treated as part of sales expense. 

Sales Expenses 

Sales expenses are not proper charges against pro- 
duction costs but are proper charges against profit and 
loss. Sales expenses include the costs incidental to the 
administration and opération of the selling department 
plus such shares of other gênerai expense which must be 
added to take care of the sales activities. 

Sales expense should be kept entirely separate from 
production costs, which latter costs represent the figures 
which are desired by the executives for operating con- 
trol and by the shipbuilding groups in making compari- 
sons of production and costs. 

Distribution of Fixed Cliarges 

The fixed charges indicated below will be distributed 
separately period by period to the varions departments 
according to the value and nature of fixed assets or serv- 
ice obtained. The total of thèse accounts chargeable 
against a definite department for a period constitutes the 
fixed charges for that department. 

It is suggested that reserve accounts be set up for 
each fixed charge to which should be credited each period 
the amounts which are charged to production costs. The 
basis of the amounts whidi should be credited to the re- 
serve accounts and the charges to production costs are 
set out under the respective headings of fixed charges. 
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Rent or Floor Space 

Rent or floor space costs, where such are paid for use 
of property in connection with production, should be 
applied to thc respective departments using such space. 
The total of such charges should be pro rated period by 
period to the departments according to the floor space 
occupied. 

The scale of floor space rates, which should be pre- 
pared in advance, should hâve a relation to the desirabil- 
ity of the space. 

Discounts 

Discounts form a part of capital expense or capital 
income and should be considered in the profit and loss 
account. 

Interest 

The mcthod of treating interest in cost finding is one 
that has been discussed perhaps to greater extent than 
any other expense distribution matter. There is no in- 
tention of discussing the difi^erent opinions on this ques- 
tion in this report. 

Where the output of any works consists of a number 
of products of difi^ering types and character, the manu- 
facture and assembling of which require différent classes 
of plant, machinery and equipment, each involving large 
expenditures, the interest on the cost of such machinery 
and equipment should be included in production costs. 
Through this means it will be possible to obtain the 
actual cost of différent products and proper distribu- 
tion of charges against the job accounts or orders. 
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Because of the number of activities and great varia- 
tions in the types and costs of plant, machinery and 
equipment required, considération might be given in 
costs to the amount of capital invested. The basis of 
the interest charge on fixed assets would be the net value 
of the plant assets, i.e., the cost of plant, machinery and 
equipment Icss the amounts written off for eunortization 
and dépréciation. A normal fixed rate of interest would 
be used in calculating the interest charge, and this 
charge would be apportioned to the varions departments 
based upon the net value of the fixed assets. 

It is the opinion of the Conmiittee on Uniform Meth- 
ods of Cost Accounting that, for the présent, only inter- 
est paid or accrued on borrowed money (bonds, mort- 
gages and notes) should be considered as a charge to 
production costs. 

Insurance 

Insurance, including fire, burglary, fidelity and em- 
ployers' liability insurance, should be included as part 
of production costs, and such expense should be dis- 
tributed to the departments on the basis of value of 
plant equipment or material, or in the case of employers' 
liability insurance should be distributed according to the 
average amount of salaries and wages chargeable to eadi 
department. 

Taxes 

Taxes, including gênerai property taxes, municipal 
and state taxes, should be treated as part of production 
costs. Ail income taxes, excess profit taxes and capital 
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stock taxes are not proper charges against production 
costs and should be included in profit and loss. 

Taxes on property, machinery and equipment will be 
distributed according to the value of such property, ma- 
chinery and equipment in each department. 

Taxes on express, freight and drayage should, wher- 
ever it is practicable, be charged directly to the cost of 
material or supplies. When sudi treatment is imprac- 
ticable, it should be treated as part of the gênerai works 
expense. 

Dépréciation 

The question of standardizing the rates of déprécia- 
tion and the methods of applying dépréciation in the 
varions shipyards has been given considérable study by 
the Committee on Dépréciation of the Atlantic Coast 
Shipbuilders' Association. 

In the report prepared in 1918 by this Committee, the 
recommendations of which hâve already been adopted by 
the Association, there is included a complète discussion 
of the important éléments and rates of dépréciation. 

The following paragraph, taken from this report, 

shows the important éléments in dépréciation which were 

considered by the Committee: 

"Shipyards must not only provide for the normal 
dépréciation^ that is^ the dépréciation due to wear-and- 
tear and obsolescence ; but must also allow for the in- 
crease in this normal dépréciation due to the increased 
time of use of plant and equipment through overtime 
opération; and are further faced with the necessity 
for amortizing the 'spécial dépréciation' of tbose im- 
provements which hâve been installed during the war, 
due to the war inflation of the labor and material mar- 
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ket existing ai the time thèse improvements were car- 
ried out, and the spécial purpose of the improvements 
which will disappear in whole or in part on the termi- 
nation of the war contracts." 
The summary conclusions of the Committee, which hâve 

been adopted by the Association, are as f oUows : 

"Ist. That the straight-line method of charging off 
dépréciation be adopted. 

"2nd. That when possible the detailed classification 
of plant facilities given in Appendix "A" be adopted^ 
together with the corresponding rates of normal dé- 
préciation stated in the last column of the table. 

"8rd. That in cases where this detailed classifica- 
tion cannot be applied owing to lack of data or for 
other reasons^ the more gênerai classification indicated 
in the first colmnn of the table may be adopted^ with 
the corresponding rates. 

"4th. That the normal rates of dépréciation be in- 
creased to cover overtime dépréciation^ this increase 
being at a rate of 6^/4% of the normal rate for each 
hour of overtime; ail time in excess of the standard 
eight-hour day being considered overtime, in this con- 
nection. This rate of increase corresponds to 100% 
increase in normal rates when the plant is operated 
for the full 24 hours. 

"5th. That a spécial dépréciation reserve account 
be maintained by each company to which shall be cred- 
ited the estimated spécial dépréciation for ail improve- 
ments undertaken while this country was at war and 
carried out at the contracteras expense, at a tentative 
rate of 20% of the expenditure for such improvements 
per year, for the calendar years 1918 and 1919; and 
that on December 31, 1919, an appraisal shall be made 
by a joint board for each yard and final adjustment 
made of the above reserve account. 

"6th. That the rates hère recommended for dépré- 
ciation of ail kinds be applied from January 1, 1918." 
The list of rates of dépréciation recommended by the 

Committee on Dépréciation is reproduced in Appen- 
dix "A.** 

49 



A clear interprétation of the différence between dé- 
préciation and amortization is induded in the décision 
of the U.S. Treasury Department (Munitions Tax Law), 
Régulation No. 89, of October S4, 1916. This décision 
is reproduced in Appendix ^^B." 

Charges for dépréciation should be applied to the va- 
rions departments on the basis of the value of buildings, 
machinery and equipment, and should be distributed to 
the job accounts or orders'with the other fixed charge 
expcnse. 

Basls of Expense Distribution and Application 

For purposcs of obtaining reasonably accurate and 
uniform distribution of expense to product units or job 
accounts, it is essential that the same gênerai basis of 
distributing expense and applying such expense to the 
cost of product unit or job accounts be established in ail 
shipyards. 

At the présent time both the method of distributing 
expense and applying same to production costs vary 
greatly in the différent shipyards. Some of the ship- 
yards do not assign expense to spécifie departments, but 
distribute their entire expense on a perccntage plan. 
Other shipyards hâve established arbitrary percentages 
which are used for the charging of expense to job ac- 
counts or orders, and adjustments over or below the 
amount of expense which is so distributed are included at 
the end of each year as part of profit and loss. 

Similar variations exist in the matter of the applica- 
tion of expense to the cost of product unit or job ac- 
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counts. Many of the shipyards use the direct labor cost 
method entîrely. Some of the shipyards use the direct 
labor hour method, whîle stîll others combine the direct 
labor cost method with the machine rate cost method, 
particularly for those departments having large invest- 
ments in machinery and equipment and where the labor 
costs are relatively unimportant. Still others use the 
combination of material and labor costs as the basis for 
the application of expense. 

While no one basis for the distribution or application 
of expense to the product will give absolutely accurate 
results, and this applies particularly to the shipbuilding 
industry, where expense items vary considerably accord- 
ing to the différent activities and products, it is essen- 
tial that standard basis and methods be established in 
the distribution and application of expense to product 
costs, if proper comparisons are to be made and rea- 
sonably accurate results in applying expense are to be 
obtained. 

Predeterminatlon of Expense 

In certain industries, where the work consists of 
definite and regularly continuing processes, it is désir- 
able both for simplicity and accuracy to prédétermine 
the varions expense costs and to apply same to the direct 
costs of products or jobs on a proportional basis. 

The variations in character and amount of output, as 
well as in the activities in the différent shipyards, will 
not permit of accurate predetermination of ail expense, 
the possible exception being the fixed charge expense. 
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Distribution of Expense 

The uniform method which shoiild be used in 
tributing expense to the product units or job accounts 
includes the foUowing main steps: 

(a) Ail items of indirect costs or expense, f(Nr any 
period in question, falling under the respective expense 
classifications, should be assigned to the respective de- 
partments or to the non-departmental expense accounts. 

(b) The total expenses which are directly or indi- 
rectly attributable to the opération of each of the gên- 
erai Works distributive departments should then be dis- 
tributed over the other departments on the basis of the 
amount and character of services fumished. 

(c) The total productive departmental expense (and 
the auxiliary and stock manufacturing expense) in the 
respective production departments should be distributed 
to each product unit or job account. 

(d) The total expense of the gênerai works depart- 
ments and the proper proportion of the gênerai admin- 
istrative expense which is chargeable to production costs 
and the auxiliary and stock manufacturing departments, 
should be distributed to the product unit or job accounts, 
through the respective productive departments or aux- 
iliary and stock manufacturing departments. 

(e) In the case of shipbuilding companies having 
more than one yard, the central gênerai administrative 
expense which is chargeable to production should be ap- 
portioned to each plant. 

In those cases where there are no auxiliary and stock 
manufacturing departments, the method of expense dis- 
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tribution will be simplified to that extent, as it will not 
be necessary to assign parts of the gênerai works ex- 
pense and gênerai administrative expense to such ac- 
tivities. 

Application of Expense 

With the distribution of the varions expense items to 
productive departments (and such auxiliary and stock 
manufacturing departments as may exist) a uniform 
basis for the application of such expenses to the product 
units or job accounts should be used. 

The foUowing basis is suggested for use in the appli- 
cation of expense in ail shipyards : 

(a) The total cost of such of the gênerai works dis- 
tributive departments, such as the cost for power, light 
and heat service, etc., should be apportioned to the vari- 
ons departments on the basis of the actual service or 
benefit received by eadi department. Where it is pos- 
sible, the distribution should be made according to meter 
readings or floor space used. Where meters are not in- 
stalled, estimâtes of the horsepower used by varions ma- 
chines, wattage of lamps for light service, the floor space 
occupied for heating, etc., should be used. 

(b) The gênerai works expense should be distributed 
to the productive departments (and to such auxiliary 
and stock rnanufacturing departments as may exist) on 
the basis of the total labor cost in the particular period 
in each operating department. Af ter such gênerai works 
expense has been distributed to the respective depart- 
ments, it should be applied to the product units or job 
accounts on the basis used for the application of pro- 
ductive departmental expense, namely, direct labor hours. 
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(c) The basis suggested for use in the distribution 
and application of gênerai worics expense should be used 
for the distribution and application of the gênerai ad- 
ministrative expense. Tliis applies to both the case of 
distribution of central gênerai administrative expense to 
the individual plants, and to the distribution of the gên- 
erai administrative expense of any one plant to the pro- 
ductive departments and to the product units or job ac- 
counts of the individual plants. 

(d) The productive departmental expense (as well as 
auxiliary and stock manufacturing expense to their re- 
spective products) should be applied to the product units 
or job accounts on the basis of direct labor hours. 
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SECTION VII 

CONSIDERATIONS IN DEVISING STANDARD METHODS 

Purpmes Underlyii^ Standard Methods 

The plan of unif orm cost methods has been developed 
wîth the threef old purpose of — 

1. Froviding standard methods by which the cost of 
the material, labor and expense items may be collected 
and ascertained for each definite product unit, job ac- 
count, ship contract or vessel. 

2. Froviding standard methods for compiling and in- 
terpreting current statistics relating to progress and oost 
of production in the main divisions of steel ship manu- 
facture and construction. 

8. Froviding uniform methods by which oomparisons 
may be made with standards of performance and by 
which the executive will be able to visualize operating 
and production conditions and costs. 

The attainment of thèse purposes must be character- 
ized by the requirements which are set f orth in the in- 
troduction of this report, which include the following: 

(a) Accuracy. 

(b) Timeliness. 

(c) Uniformity of Terminology. 

(d) Uniformity of Cost Classifications. 

(e) Uniformity in Expense Distribution. 

(f) Standard Basis for Estimâtes. 

(g) Definite Standards of Comparison. 
(h) Standard Instructions and Procédure, 
(i) Control of Stores and Labor. 

(j) Cost Organisation. ^ . _ ■ 
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Compilations of the mcmey values according to the 
above requirements will make possible the aaxHnplish- 
ment of the purpose first above set f orth. The other two 
purposes will be attained in the use of the cost account- 
ing machinery in gathering and interpreting statistics 
of production. 

General Methods of Cost Keeping 

Broadly considered, there are two gênerai methods of 
ascertaining and ctxnpiling costs. One of thèse is gen- 
erally referred to as the *^process method," and consists 
of the gathering and compiling of costs by processes. 
The cost of any product unit or article is equal to the 
total of the direct and indirect costs and expenses in- 
curred in the processes through which the product passed. 
The "process method" of cost accounting is particularly 
applicable whcre the product is standardized and pro- 
duction consists of a séries of definitely measured com- 
plète processes or opérations. 

The other général cost finding method is that referred 
to as the "job order method." When this method is used, 
cost charges are ascertained and applied against spécifie 
product units or jobs. The "job order method" is ap- 
plicable whcre the product is not standardized ; where the 
work varies considerably with différent orders, or where 
the production does not consist of a séries of standard 
recurring processes. 

Of the two gênerai methods, the "job order method" 
is clearly the standard method which can best be applied 
to the varions activitics in the shipbuilding industry. 
In a gênerai way the "job order method" is the one 
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which is at présent in use in most of the shipyards, al- 
though there are many variations from the standard 
methods recommended. 

The proposed uniform methods of cost finding for 
shipbuilding are briefly summarized as follows: 

1. Costs are ascertained and compiled for every type 
and class of work which is done in a shipyard through 
the several séries of production orders, shown in Section 
VIII, "Production Orders — Classification and Methods." 

2. Costs are obtained and compiled for each of the 
product units through the différent job accounts, as 
shown in Section IX, "Ship Product Units — Classifica- 
tion and Methods." Thus the cost of a production or- 
der is the sum of the cost of the product units. 

5. The cost of each product unit is ascertained and 
compiled under the three main éléments of cost, namely : 
direct labor and direct material charged directly to the 
product unit and expense apportioned to it. The meth- 
ods applying to and the classification of each of thèse 
éléments are shown in Sections XI, XII and XIII. 

4. For purposes of compiling and proving direct 
charges and uniform expense cost to production and se- 
curing control over ail costs, definite departmental divi- 
sions and désignations are used as shown in Section X, 
"Ship Works Departments — Classification and Methods." 

6. Costs are treated with definiteness and uniformity 
through standard classifications of the controlling di- 
visions. 

6. Definite cost figures under each of the job accounts 
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or product units supply standards for use in estimating 
and measuring production progress and operating effi- 
ciency. 

7. Control of ail work in process and stores through 
the gênerai ledgers. 
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SECTION VIII 

PRODUCTION ORDERS— CLASSIFICATION AND METHODS 

Purpose, Use and Basis of Classification 

In addition to ship production work in a shipyard, 
there are a number of other activities upon which oosts 
must be ascertained separately. The classification of 
production orders includes ail the distinct shipyard ac- 
tivities, and distinguishing séries of order numbers con- 
stitute the method of identifying thèse différent classes 
of work. 

Each order authorizing work is given a production or- 
der nuhiber by which that job is thereafter known and 
distinguished from ail other orders. The production or 
job order numbers will facilitate in comparing ail the 
éléments of costs, in tracing the costs which are ap- 
plicable to any job or contract and in dassifying the 
production work done in the shipyard. 

The main séries of shipyard production orders are set 
forth below and should be applicable to any shipyard. 
This séries may be amplified or reduced without affecting 
the gênerai plan. Whenever a block of numbers is used 
up a new block of numbers can be assigned. 

Production Order Classification and Définitions 

Following is the classification of the main classes of 
production orders and the définitions of each dass : 
1 — 999. Construction Orders — Ships. 
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1^000 — 1^999. Constnictiozi Orders — Ship Prodaet 

Stock. 

2,000 — 2,999. Construction Orders — Spécial Con- 

tracts. 

8,000 — 8,999. Auxiliary and Stock Manufacture Or- 
ders. 

4,000 — 4,999. Defective Work Orders. 

5,000 — 5,999. Vessel Repair Orders. 

6,000 — 6,999. Construction and Betterment Orders — 

Plant and Equipment. 

7,000 — 7,999. Repairs and Maintenance Orders — 

Plant and Equipment. 

8,000 — 8,999. Miscellaneous Orders (work for others). 

1. Construction Orders — Ships, .will be used on ail or- 
ders for the production of a ship entire, induding the 
steel hull, machinery, and finishing and outfit. 

2. ConstructuM Orders — Ship Product Stock, will be 
used for ail orders for the production of shîp materials, 
parts or equipment (other than by auxiliary and stock 
manufacture departments) where the product is to go 
into stock. 

8. Cor^truction Orders — Spécial Contracts, will be 
used for ail spécial orders of ship production where only 
parts of the entire ship or ail work of spécial ship con- 
struction are included. 

4. Auxiliary amd Stock Mamaifacture Orders will be 
used for ail orders for work by auxiliary and stock man- 
ufacture departments. 

6. Defective Work Orders will be used for ail orders 
in connection with defective work or for correction of 
defects in any article or products manufactured. 

6. Vessel Repair Orders will be used for ail orders for 
ship repair work. 
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7. Construction and Betterment Orderâ — Plant and 
Equipmentj will be used for ail orders for new construc- 
tion or betterments on plant or equipment, which im- 
provements are jîermanent in nature and add to the cap- 
ital investment of the plant. 

8. Repairs and Maintenamce Orders — Plamt anà 
Equipmentf will be used for ail orders on gênerai repair 
and maintenance work on buildings, machinery, equip- 
ment, fixtures or tools, which work does not afFect the 
capital investment of the plant, the cost of which work 
is either charged to dépréciation reserve or is a part of 
productive, gênerai works or gênerai administrative ex- 
penses. 

9. MisceUaneous Orders will be used for ail produc- 
tion orders (for material, labor and expense) for others 
not included in any of the above. 

Ssrmbol Codes 

In the préparation of the différent classifications, sym- 
bol codes hâve been set up which will be used to desig- 
nate the respective items wherever they are used in the 
making of reports, etc. The use of symbols reduces the 
amount of writing necessary in making out labor reports, 
material réquisitions, etc. Such codes or symbols will 
also lend themselves readily to mechsuaical sorting and 
tabulation, which mechanical devices are already being 
used in many of the shipyards for purposes of gather- 
ing and compiling payroUs, labor cost distribution and 
material control. 

The décimal System of symbols which has been used 
in the classifications which follow consists of applying 
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^'ision, naiiR'ly, ''Structural IIull Munufac 
11 ; tlie sul)-chissificati()n of tins sub-c 
mely, "Structural HuU — Steel and Iron 
lis numéral, 111, is the symbol for the Str 
Steel and Iron Group, of the Structural 
cture Sectîon of the Manufacture of Shi 
ion. 

In making out time cards, material requii 
1ers, etc., it will be necessary to use in con 
i job account number the production or jol 
r, the départaient number or machine num 
mt symbol, where there is more than one p 
; to one Company. 



SECTION IX 

SHIP PRODUCT UNITS— CLASSIFICATIONS 

AND METHODS 

Relation of Product Units to Production Orden 
Classification 

Under each class of production orders there are the 
product units upon which complète costs should be gath- 
ered, and to which charges should be made for material, 
labor and expense costs. It is thus seen that the cost 
for any particular production order is the sum of its 
product units. 

There are now considered the product units applicable 
to each class of orders. 

Steel Ship Product Units 

The steel ship product units constitute the product 
units which are applicable to ail of the divisions of ship 
construction and repair. The same product units which 
are provided for orders on construction of ships are also 
applicable to ship product stock orders ; construction or- 
ders for spécial contracts; defective work orders, and 
vessel repair orders. 

Auziliary and Stock Manufacture Product Unit 

The product units which are applicable to production 
in the Auxiliary and Stock Manufacture Departments 
are the products of the respective auxiliary and stock 
manufacture departments. 
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cellaneous Orders Product Units 

'he product units applicable to mi^cellane< 
dépend upon the character of the partiel 
mever possible, the classification of proc 
1 for the other production orders séries 
for miscellaneous orders. 

^1 Ship Product Units 

applicable to Construction Orders — Ship ; 
Orders — Ship Product Stock; Constructi 
pecial Contracts; Vessel Repair Orders; a 
Work Orders.) 

he classification of steel ship product unil 
:;ontrolling accounts to which ail charges 
with material, labor and expense costs wil 

larges are made for material against the 



in the labor classification. The labor bours and costs for 
each of the more important labor opérations for each 
steel ship product unit can thereby be ascertained. 

Proper percentages of expenses are charged to each 
steel ship product unit based upon the expense items ap- 
pearing under the expense classifications. Part of thèse 
expenses are departmental and part are non-departmen- 
tal and such expenses are applied to the product units 
on the definite basis described in Section VI, "Principles 
and Spécifie Définitions — ^Expense." 

As indicated in the first part of this report, a clear 
distinction is m€ule in the classification of ship product 
accounts, between the division of manufacture of ship 
parts, and the division of ship construction and machin- 
ery and outfit installation. This makes it possible to 
ascertain separately the costs of manufacturing ship 
parts, and the cost of assembling, erecting and installing 
parts and outfit into the vessel. 

Basis of Divisions 

Under each of thèse two principal divisions are in- 
cluded three main subdivisions, as follows: 

1. Structural Hull. 

2. Machinery. 

a. Hull Finishing and Outfii 

In addition to thèse main subdivisions there is in- 
cluded under the main division of ship construction and 
machinery and outfit installation a group of accounts 
which cover the direct charges which are of gênerai char- 
acter. Thèse are hereafter referred to as Direct Gen- 
eral Charges. 
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1. Manufacture of Ship Parts. 

11. Structural Hull Manufacture. 
13. Machinery Manufacture. 
15. HuU Finishing and Outfit Manufacti 
17. Auxiliary and Stock Manufacture. 

2. Ship Construction and Machinery and Oi 

lation. 
21. Structural Hull Erection and Const 
28. Machinery Installation. 
25. Hull Finishing and Outfit 
27. Direct General Charges. 

lie term Struciwràl HuU consists of the 
7 of a vessel exclusive of machinery, engi 
finishing, defined in what follows: 

?he term Structwral HuU Manufacture ii 
k and opérations involved in the fabricai 
ling or other work tending to put raw m 
iponent parts into a state where such parb 
ship construction. This section does not : 
k and opérations involved in the manuf acti 



use in the complète installation of ail engines, turbines 
and machinery entering înto the hull proper. It also in- 
cludes the assembly of the parts of an engine or machine 
into completed engines or machines. 

The term HtiU Finishing and Outfit Mcmifacture in- 
cludes ail work and opérations involved in the manufac- 
ture of raw materials and parts into a state whére such 
items are ready for vessel use and installation, as indi- 
cated under the subdivision of ^*Hull Finishing and Out- 
fit Manufacture.'' 

The term Structural HvU Erection and Construction 
includes ail work and opérations involved in the érection 
and construction of the structural hull of a vessel. 

The term Machinery Installation includes the work of 
installing and fitting ail engines and machinery items into 
a vessel. 

The term Hull Fimshing and Outfit includes the work 
of fitting out, finishing and outfitting the vessel with the 
parts and articles indicated under the subdivision of 
"Hull Finishing and Outfit.'' 

The term Direct General Charges includes the charges 
which are gênerai in character and which can be applied 
directly against a ship contract, but are not allocable to 
any one of the other main divisions. 

Spécial Notes on Classification 

The main divisions of the ship product units classi- 
fication include the divisions and items which are ap- 
plicable to ordinary merchant ships. In those cases where 
spécial designs are required, as for naval ships, addi- 
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111. \jrifufj. 

1111. Part. 
ach of the main divisions consists of sec 

ig character or class of job. Each secti( 

proups indicating aibitrary divisions of i 

ctural parts or types of engines, machiiK 

Each group in tum consists of a number 
es or parts which when assembled with o 
e the group or product unit. 
IThere such records are desired, the part or 

therefore, consist of a division number. 
iber, a group number and a part number. 
) each of the parts or pièces will be givi 
iber according to séquence and use. 
lie job accounts as given in the main df 
uch subsidiary divisions as may be désir 
basis of the outlines for cost summarie 
nates on production, as well as the basis fc 
work completed. 



Detailed Product Unit aassification 

Following is the suggested classification of main ship 
product units: 

1. Manufacture of Ship Parts. 

11. Structural Hull Manufacture. 

111. Structual Hall — Steel and Iron. 

112. Structural Hull — Structural Castings^ 

Forgings and Rudder. 
118. Scrap in Steel Hull Manufacture. 

Each of the above groups may be divided into units 

indicating individual parts or pièces of structural steel 

materials going into the steel hull. An alphabetical list 

of such parts will be of help in this connection. 

18. Machinery Manufacture. 

181. Main Engines and Turbines (includes 

condensers and propeller shafting and 
bearings). 

182. Main Boilers, Auxiliary Boilers^ Mount- 

ings and Attachments. 
188. Pumps, Tanks and Auxiliary Machinery 
which are a necessary part of the pro- 
pelling machinery on lïie ship. 

184. Piping (includes ail piping which is in 

any way connected with the propelling 
machinery or its auxiliaries). 

185. Miscellaneous Machinery and Engine 

Room Fittings. 

186. Electrical Apparatus. 

188. Scrap in Machinery Manufacture. 

141. Hull Machinery (including windlass, 

winches, capstans, warping winches, 
steering engine and ballast pumps^ etc.). 

142. Hull Piping (includes .ballast and bilge 

piping, sounding and air pipes, water 
lines, steam smothering pipes, etc.). 

When it is desired to ascertain and apply costs in 

greater détail, each of the above sections will be divided 
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(M)vcrt'(l l)v IIull Machiner 
155. Boats, Life Rafts and Davits 

158. Furniture^ Fixtures and ] 

Cabin and Galley £quipm< 

159. Standard Master's^ Stewar 

ter's, Boatswain's^ etc.^ Ou 

160. Miscellaneous Finishing anc 

induded in the above. 

161. Scrap. 

2. Ship Construction and Machinery ai 
ètallation. 

21. Structural Hull Erection and Ci 
211. Structural Hall. 
218. Scrap. 

(See Note under Account 1 
Hull Manufacture.) 

28. Machinery Installation, 

281. Main Ëngines and Turbii 

condensers and propeller 
bearings). 

282. Main Boilers^ Auxilîary Bo 

ings and Attachments. 



286. Ëlectrical Apparatus. 

238. Scrap in Machinery Installation. 

241. HuU Machinery (including windlass^ 

winches^ capstans, warping winches^ 
steering engine and ballast pumps, etc.). 

242. Hull Piping (includes ballast and bilge 

piping^ sounding and air pipes^ water 
lines^ steam smothering pipes^ etc.). 
(See Note nnder Account 18 — Machinery 
Manufacture.) 

25. HuU Finiêhing and Outfit. 

251. Steel Hatches, Cargo Ports^ Scuttles and 

Doors. 

252. Light and Ventilation. 

258. Masts^ Derricks and Rigging. 

254. Warping^ Towing Gear and Fittings 

(dœs not include machinery^ which is 
covered by hull engineering). 

255. Boats^ Life Rafts and DavitS. 

256. Carpentry and Joinery. 

257. Painting^ Vamishing and Cementing. 

258. Fumiture^ Fixtures and Miscellaneous 

Cabin and Galley Ëquipment. 

259. Standard Master's, Steward's^ Carpenter's, 

Boatswain's^ etc.^ Outfits. 

260. Miscellaneous Finishing and Outfit (not 

included in the above). 

261. Scrap. 

262. Miscellaneous Supplies^ Stores and Chan- 

dlery. 

27. Direct General Charges. 

271. Insurance and Classification Fées. 

272. Staging^ Shoring and Fairing (includes 

labor and materîal^ salvage value to be 
credited). 
278. Testing and Inspection. 

274. Dry Docking. 

275. Tug Hire, Mooring and Shifting. 

276. Launefaing and ËntertainmenL 

71 



•«--4VM 



277. Trials and Delivery. 

278. Miscellaneous Direct General Charges 

(not included in the above). 

Auxillary and Stock Manufactuiing Product 
Unlts 

Related to the steel ship product units are the prod- 
ucts manufactured by auxillary and stock manufactur- 
ing departments, the cost of which cannot be charged 
directiy against ship construction and production. 

The opérations of the iron foundry, the brass foun- 
dry, the paint factory, and such other auxillary and 
stock manufacturing departments should be accounted 
for separately from the opérations of the other produc- 
tion departments. Separate accounts should be main- 
tained of the cost of direct and indirect labor, materials, 
fuel and other supplies, as well as ail expense of any 
kind connected with and occasioned incidental to such 
production. The products of thèse departments wîll be 
invoiced to stores in a manner identical to the treatment 
given to materials purchased from the outside. 

For the auxiliary and stock manufacture products, 
the costs should disclose the cost per unit, where the 
product is of the same gênerai type. In those cases 
where the product varies the cost per job should be the 
figure used. 

No attempt will be made hère to provide Systems of 
cost-keeping for ail auxiliarics which may exist in the 
shipyards. The principlcs and gênerai methods pro- 
posed for ship production will apply with equal force to 
the auxiliary production departments. The one thing 
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which should characterize ail methods is that they should 
disclose the unit costs whatever the unit is, and that they 
should represent the whole cost. The article produced 
is the product unit and to it ail charges of labor, mate- 
rial and pro rata share of ail expenses should be made. 

Foundry Cost Accounting Methods 

The standard foundry cost system proposed by the 
American Foundrymen's Association (Incorporated), of 
Chicago, provides détail methods for foundry cost ac- 
counting. The cost methods proposed therein are now 
in use in a number of foundries throughout the country. 

In line with the purposes of this study, it is suggested 
that, in so far as it is practicable, the major recommen- 
dations and methods for foundry cost accounting as in- 
cluded in the Standard Foundry Cost System of the 
American Foundrymen's Association should be adopted 
by those shipyards where foundry manufacture com- 
prises one of the activities of the shipyard. 

Other Auxiliary and Stock Products 

For each of the other stock manufacturing depart- 
ments it will be necessary to hâve individual product 
units for collecting and analyzing costs. The methods 
should follow the gênerai outline for ship production 
cost ; charging labor and material direct, departmentaliz- 
ing the production department expense, and treating 
other expenses as discussed for ship production under 
Section VI, "Principles and Spécifie Définitions — ^Ex- 
pense." 
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Gonstmction and Maintenance Froduct Unlts 

The job account or product units which ahould be 
used in connection with plant construction and main- 
tenance is that of the individual items shown in the clas- 
sification of fixed assets. The purpose of this is to show 
the total cost of construction, betterments or repair jobs 
on buildings, equipment or machinery. 

The classification of fixed assets follows the ^^Classi- 
fication of Buildings and Equipment," which is induded 
in the Report on Déprédation by the Atlantic Cdast 
Shipbuilders' Association. It bas been amplified to in- 
clude those fixed asset items on which déprédation is not 
figured. Thus the classification which is used as a prod- 
uct unit classification for plant maintenance and con- 
struction orders will also be used for dépréciation and 
for purposes of making up the balance sheet. 

Detailed Classification of Fixed Assets 

1. Land and Structures. 

11. Land, 

12. Buildings. 

121. Stone, brick^ concrète^ with or without 

steel^ steel frame and masonry cortain 
wall buildings. 

122. Steel with corrugated sheet iron or steel 

plate. 
128. Steel or corrugated sheet iron with wood. 

124. Power plant buildings. 

125. Wood buildings. 

18. Piers, Bulhheads, Wharves and Docks., 

14. Launching Ways (Fixed Structures}., 
141 Wood. 

142. Concrète. 

f 

15. Water Tank» and Steel Stock*. 
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16. Skipaagt, Drg Doekt and Baiifu, 

161. Masonry or Concrète. 

162. Wood. 

17. Concrète and Brick Bin*. Fence» and Mitcel- 

laneout Concrète and Brick Structurel. 

18. Wood Bins, Fence», Racke and Otker Wood 

Structurel- 
2. Power Machinery. 

SI. Electric Oenerator», Switckboardt and Power 

HoKie Equipment, BoHerw and Boiter Haute 

Equîptnent (including Economîsers, Feed 

Water Heaters, Injectors, Stacks, Uptakes, 

etc.). 
22. Enginet, Gat and OU. 
28. Enginei, Steam (iacluding Pile Drivers, Haist- 

ing Ënginea, Compreaaors, Air Pmnps, Vac- 

unm Pumpa, etc.). 

24. Pumpi. Water Supplg, Feed Water, Pire. etc. 

25. Electric Moiort and Controtler: 

26. Coal and A$k Conveyort. 
8. Skop Machinerg and Toolt. 

81. Hydraulic Forging Preitet, Bending Pretteê 

and Fluid Compretton. 

82. Hammeri, Steam, Drop or Helve. 

88. Machine Tool; Lathet, Slotteri, Planer», Ber- 
ing Millt, Drilling, Boring and Milling Ma- 
ehinet, etc. 

84. MitceUaneout Skop Machinerg and Equipment 

(including Small Scalet, Spare Parts, etc.) 

85. Woodworking Mackinerg. 

86. SmaU TooU. 

4. Crânes, Elevator», etc. 

41. Crâne*, Electric, Hgdraulic, Steam and Hand 

Power, Jib and Damt; Hand, Electric or Air 
Hoittt, Derrick*, Lifting Magneti and Charg- 
ing Machine*. 

42. Locomotive Crâne*, Steam and Electric. 
48. Elevator*. 

44. Cranewag*. 
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45. Portable Pneumatic, Electric and Hydraulie 
Tools; Portable Hand, Electric, Hydraidic 
or Pneumatic Hoistê and Lifting Devices; 
Small Jib Crânes. 

5. Fumaces and Forges. 

51. Heating, Treating and Annealing Fumaces, 

Brass Foundry, Melting Fumaces, OU Fur- 
naces, etc. 

52. Blast Fumaces, Stacks and Stoves, Soaking 

Pits, Open Hearth and Crucible Melting 
Fumaces, Cupolas, etc. 
58. Formers and Drop Forge Dies. 

6. Other Equipment. 

601. Railroad Tracks, including Rails^ Tics, 

Ballast^ Excavations, Grading, etc. 

602. Trestles. 

608. Bridge and Retaining Walls. 

604. Marine Railways. 

605. Fire Systems and Apparatus. 

606. Piping and Wiring; Piping for Steam and 

Ëxhanst Air, Oil, Gas and Water Lines ; 
Pneumatic and Hydraulic Transmission, 
Electric Light and Power Systems, 
Wiring, Feeder and Other Outside Wir- 
ing, including Pôles. 

607. Heating and Ventilating Systems, Drying 

Apparatus. 

608. Sanitary and Water Supply Systems, Sew- 

ers and Drainage Systems. 

609. Floating Equipment, Barges, Boats, 

Scows, Motorboats. 

610. Portable Launching Ways. 

611. Floating Dry Docks. 

612. Stable and Garage Equipment. 
618. Motor Trucks and Automobiles. 

614. Locomotives, Steam and Electric. 

615. Cars used by Transportation Department. 

616. Scales, Large. 

617. Water Purifier. 

618. Pickling Tanks, etc. 
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7. Fumiture and Fùcluret. 

(Includes Office Equipment, Shop, Ynrd, Store 
Tool Room Fizturea, Typewnters, Adding Ma- 
chines, etc., Lockers, Wardrobes, etc.) 

8. Patenti and Royaltiei. 

81. Drawingt and Pattemt. 

82. Paientt and Rogaltie*. 

Miscellaneous Orders Product Unlts 

Whenever an order is placed which falls under the 
séries of Miscellaneous Orden, it should be analyzed into 
product units sîmilar to those appearing under the Ship 
Construction Product Unit Classification. To each md» 
unit ail material and labor should be charged directly, 
and the expense apportioned upon the basis recom- 
mended in other cases. 
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SECTION X 

SHIP WORKS DEPARTMENTS— GLASSIPIGATION 

AND METHODS 

Relation of Departmental Classification to Froduct 
Units, Labor and Eqiense 

It has been shown how the departmental classification 
is subsidiarj to the ship product unit dassification. 
Charges are made to the job account or product unit for 
labor, material and expense. The direct labor charges 
against the job accounts are reported through the de- 
partments and labor charges thus secured are used as the 
basis for distribution of expense to the varions job ac- 
counts or product units. 

The departmental classification has its greatest use 
in connection with distributing and applying expense 
costs to the product units or job accounts. In so far as 
it is possible, ail expense charges should be assigned to 
departments for accuracy in expense distribution and as 
a means of opération control. 

The basis and methods of distributing and applying 
expense through the departments of the job accounts or 
product units are set out in Section VI, "Principles and 
Spécifie Définitions — ^Expense." 

Basis of Departmental Classification 

The departmental classification includes the typical 
departmental divisions which are ordinarily found in a 
shipbuilding organization. The divisions and titles of 
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departments wUl var; in différent shipyards, but the 
gênerai layout should be applicable to any shîpbuilding 
compaaj. 

In those cases wbere there are more tban one ship 
Works, eacb plant will be given a Kparate plant nmnber 
or other distinctive code désignation, and this désigna- 
tion will be used with the departmental code désignation 
for reporting and ascertaining costs and for proper ex- 
pense distribution. In those yards where certain activi- 
ties are not carried on or where departments are under 
différent jurisdictîons, changes can be made in the clas- 
sification without affecting the gênerai classification plan 
and the main divisions. 

The main dÎTisions of the departmental classification 
are as f ollows : 

1. ProdnctiTe Departments. 

2. General Works Departments. 

8. General Works Distributire Departments. 

4. Auxilîary and Stock Manafactaiing Departments. 

3. General Administrative Departments. 

Définitions of Main Divisions 

1. The Productive Departmentt include those depart- 
ments of a plant which do the actual work in producîng 
parts and articles for ship construction or in érection, 
assembling or installation of parts in ship construction 
or vessel repair work. Thèse departments are often re- 
ferred to as the operating departments. 

S. The General Workê Departmenit include those non- 
productive departments which are identified with a pai^ 
ticular plant, ezcept those d^wrtments included under 
the classifications which follow. 
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3. The General Works Distribuiifoe Departm^nts in- 
clude those departments which fumish services which are 
measurable and in which the expense of opération can be 
charged directiy to productive and other departments 
upon the basis of the amount of service rendered. 

4. The AuxiLiary and Stock Maamfaciuring Départ" 
menis include those departments which produce articles 
and materials which cannot be charged directiy against 
ship construction. The products of thèse departments 
are invoiced to stores in the same manner as are the mat- 
terials purchased. 

6. The General AdnwnUiraiwe Departments include 
those departments which hâve to do with the gênerai ad- 
ministration of the companj's affairs. 

Notes on Departmental Classification 

In those shipbuilding companies having more than one 
Works or shipyard, the administrative departments at 
each plant should, for organization purposes, be consid- 
ered as branches of the central departments. Where ad- 
ministrative departments in a plant hâve such f unctions 
as place them under the jurisdiction of central départ- 
mentSy the former departments should hâve the same 
titles and code désignations as the latter, with proper 
plant désignations to distinguish the departments for 
each plant. 

The distinction which is made in this classification be- 
tween the gênerai administrative departments and gên- 
erai Works departments is clear in a shipbuilding Com- 
pany having more than one works. In those shipbuilding 
companies having but a single works, where the gênerai 
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administrative departments are not distinct from tbe 
gênerai works departments, it is suggest«d that the Ta- 
rions administrative departments be considered as works 
departments, except the following, which should be con- 
sidered as gênerai administrative departments in any 
case: 

901. Président — office and gênerai. 

502. Vîce-P résident — office and gênerai. 

SOS. General Manager — office and gênerai. 

S04. Légal Department. 

303. Treasury Department. 

318. Sales Department. 

919. Branch Offices. 

Detailed Departmental Classification 

The following is the detailed classification of typical 
departmental divisions of a shïpyard organization : 
1. Productive Departmenlg. 

101. Mold Loft and Templet Shop. 

102. Pattem Shop. 

108. Plate and Angle Shop. 
104. Cutting and Welding Shop. 

103. Anglesmith and Blackamith Shop. 

106. Bolting Department. 

107. Shipfitting Department. 

108. Ërecting Department. 

109. Drilling and Reaming Department. 

110. Riveting Department. 

111. Chipping and Caulking Department. 

112. Sbeet Métal Shop. 

118. Coppersmîth Shop. 
114. Boiler Shop. 

113. Machine Shop (Hand). 

119. Machine Shop (Power). 

117. Mason Shop. 

118. Carpenter Shop. 

119. Joiner Shop. 

120. Plomber Shop. 



121. Pipe Shop. 

122. Electric Shop. 

128. Ëlectroplating Department. 

124. Galvanizing Shop. 

125. Paint Shop. 

126. Cernent Department. 

127. Rigging Loft. 

128. Shipwright Shop. 

129. Boat Shop. 

180. Fitting-Out Basin. 

181. Dry Docks. 

182. Shipways. 

2. General Works Departtnents. 

201. Works Executive Office — General Works Man- 

ager, 

202. HuU Superintendent — Office and General. 
208. Machinery Superintendent — Office and Gen- 
eral. 

206. Accounting Department. 

2061. Accounting and Bookkeeping Bureau. 

2062. Cost Bureau. 

2063. Time Keeping and PayroU Bureau. 

207. Purchasing, Stores and Traffic Department. 

2071. Purchasing Bureau. 

2072. Stores and Stores Records Bureau. 
2078. Salvage Bureau. 

2074. Traffic Bureau. 

208. Engineering and Drafting Departments (Hull 

and Engine). 

209. Production Engineering Department. 

210. Employment, Welfare^ Safety and Sanitation 

Department. 

211. Fire, Police and Watchmen Department. 

212. Yard Maintenance Department (includes yard 

laborers and labor foremen). 
218. Tool Department. 
214. Floating Equipment Department. 

8. General Works Distributive Departments, 

801. Power, Heat and Light Departments. 
302. Gas Manufacturing Department. 
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801. Water Dep&rtmeiit 

S04. Pneumatic Power Department. 

805. Hydraulîc Power Department. 

806. Yard Switching Department. 

807. Stable Department. 

808. Garage and Auto Trock Department. 

4. AuaiHary and Stock ManHfacturing Department». 

401. Iron Fonndry. 

402. Brass Fonndry. 
408. Steel Fousdry. 

404. Paint Manufacture Department. 

405. Boit and Rivet Manufacture Department. 

5. General Adminittrative Departments. 
901. Président — office and gênerai. 
502. Vice-Président — office and gênerai. 

508. General Manager — office And gênerai. 

504. Légal Department. 

505. Treasury Department. 

506. Central Accounting Department. 

507. Central Pnrchasing, Stores and Trafic De- 

partment. 
SOS. Central Engineering and Drafting Départ- 

509. Production Engineering Department. 

910. Employment, Welfare, Safety and SanitaUon 
Department. 

518. Sales Department 

519. Branch Offices. 
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SECTION XI 

MATERIALS AND SUPPLIES— GLASSIFIGATION 

AND METHODS 

Purposes and Use of Classificatioii 

Costs must be classified according to the différent dé- 
ments of costs as well as according to the product units 
and departments. The main items falling under the élé- 
ment of material costs hâve been set up under the clas- 
sification of materials and supplies. This classification 
indudes the main material and supplj divisions, which 
will be used hj the engineering or production depart- 
ment; bj the purchasing, stores and traffic department, 
and bj the accounting department in connection with 
the préparation of bills of material, purchasing, receiv- 
ing, storing, issuing, pricing, inventorying and assem- 
bling of material costs, and will serve as the basis for 
analyzing materials which are in work in process. 

The keeping of the material cost records will be of 
value in connection with the foUowing: 

(a) Basis for estimating and for preparing bills of 

material. 

(b) Basis for comparing quantities of particular items 

going into spécifie product units with standards. 

(c) Making sure that ail materials entering into a 

product hâve been accurately charged. 

(d) Computing and analyzing material charges. 

(e) Ascertaining the degree of completion on any job. 

(f) Checking waste or excess amounts of any par- 

ticular material entering into a product unit. 
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Définitions of Main Divisions 

The main divisions of the materials and supplies clas- 
sification are as follows: 

1. Material. 

2. Parts. 

8. Structural Units Complète. 
6. Supplies. 

The définitions of the main divisions are as follows : 

1. Materials include unfabricated stuffs or simple ob- 
jects which enter into structures, equipment, hull ma- 
chinery or outfit, but which are not restricted to spécifie 
uses. 

2. Parts include fashioned objects, which, when at- 
tached to or assembled with other parts, lose their indi- 
vidual identities in the formation of structures, machines 
or more complicated mechanisms. 

5. Structural Utdts Complète include complète items 
of product units ready for installation in a ship as given 
in the "Classification of Product Units for Ship Con- 
struction." 

6. Supplies include commodities which after first use 
show material change in or an appr^iable impairment 
of the physical condition ; or items of minor equipment 
having small value or short lif e. 

Detailed Material and Supplies Classification 

1. Materials. 

11. Raw Materials. 

12. Metallic Materials (exclusive of steel conduit 

and steel conduit fittings). 

121. MeUl in Pigs. 

122. Cable and Wire Rope. 
128. Chain. 

124. Pipe and Pipe Fittings. 
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18. Building and Street Surfacing Material (ez- 
cluding lumber and metallic materials). 

14. Lumher, 

15. Fibre Products and Insulation MateriaU. 

16. Points, Farnithet and Glast, 

18. Scrap. 

19. Miscellaneou9 Materialê (not included in any 

of the above). 

2. Parti. 

21. Building and Cabinet Making Parte. 

22. Motor Fehicle and Motor Beat Parte. 

28. Structural Iron and Steel, 

281. Structural Steel and Iron. 

282. Structural Castings and Forgings. 
288. Other Castings and Forgings. 

24. Engine and Machine Parts and Protection At- 

tackments. 

25. Electrical Parts. 

26. Valves and Valve Parts. 

29. MisceUaneous Parts (not included in the above). 

8. Structural Units Complète. 

88. Engine and Machinery Items. 

881. Main Ëngines and Turbines (indudes 

Condensers and Propeller Shafting and 
Bearings). 

882. Main BoUers^ Auxiliary Boilers^ Mount- 

ings and Attachments. 
888. PumpSy Tanks and Auxiliary Machinery 
which are a necessary part of the pro- 
pelling machinery on the ship. 

884. Piping (includes ail piping which is in 

any way connected with the propelling 
machinery or its auziliaries). 

885. MisceUaneous Machinery and Engine 

Room Fittings. 

886. Electrical Apparatus. 

841. Hull Machinery (includes windlass^ 
wincheSy capstans^ warping winches^ 
steering engine and ballast pumps, etc.). 
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842. HuU Pipîng (includes ballast and bilge 
pipîng, sounding and air pipes^ water 
lines^ steam smothering pipes, etc.). 
35. Hull Finishing and Oui fit, 

351. Steel Hatches^ Cargo Ports^ Scuttles and 
Doors. 

852. Lighting and Ventilating Equipment. 

858. Masts^ Derricks and Rigging. 

354. Warping, Towing Gear and Fittings (does 

not include machinery, which is covered 
by Hull Machinery. 

355. Boats^ Life Rafts and Davits. 

358. Furnîture^ Fixtures and Miscellaneous, 
Cabin and Galley Equipment. 

859. Standard Master's, Steward's, Carpen- 

ter's^ Boatswain's, etc., Outfits. 

860. Miscellaneous Finishing and Outfit^ (not 

included in the above). 

6. Supplies. 

61. Fuel 

611. Coal, Coke^ Charcoal and Wood. 

612. Liquid Fuels and Illuminants. 

62. LuhricanU. 

68. Mechanical, Plant and Electrical Supplies. 
681. Mechanical and Plant Supplies. 
632. Electrical Supplies. 
683. Motor Vehicles and Motor Boat Supplies. 

64. Chemicals and Laboratory, Médical and Photo- 

graphie Supplies. 

65. Office and Drafting Supplies. 

66. Cleaning and Toilet Supplies. 

67. Forage and Other Supplies for Animais. 

68. Food and Household Supplies. 

69. Miscellaneous Supplies (not included in any of 

the above). 

Material Methods 

As indicated under Section 4 — "Prîncîples and Spé- 
cifie Définitions — Materials," it îs essential for adéquate 
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cost accounting to hâve centralized stores oantrol of ail 
the materials in ship production. 

The various steps in connection with material control, 
beginning with the obtaining of a contract or order; 
the making of the purchase réquisition through the 
stores department; the issuing of the purchase order 
and the setting of the price on the cost of the order 
hy the purchase department; the receiving and storing 
of material in différent stores (depending upon the 
character and use of the material) ; the issuing of ma- 
terials; and the inventorying of material in stock and 
in process — ^all thèse should fall under the supervision 
of a well organized purchasing stores and traffic de- 
partment having centralized control over ail materials 
in the shipyard. 

With proper centralized stores control, the account- 
ing of costs of material and supplies présent no par- 
ticular difficultics as each transaction is directly trace- 
able to a spécifie job account or a departmental use. 

Différent methods of stores-keeping are employed 
in différent yards, but generally stores divide themselves 
into two main divisions: (1) gênerai stores and (2) 
contract stores. 

Under gênerai stores are included ail stock material 
and supplies which are not assigned to any definite or 
spécifie job. Under the gênerai stores, there are such 
subsidiary stores as gênerai supplies stores; fuel stores; 
paint stores, etc. 

Under contract stores, are included materials, parts 
and equipment which are purchased, manufactured or 
taken from gênerai stores for a spécifie job or product 
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unit. Charges for such contract m&terials should be 
made direct ta the contract or job. The account charged 
is the product unît for which the material will eyentu- 
all; be requisitioncd. When the material is requisitioned 
out of contract stores, it will not be charged to the pro- 
duct unit but record will be made of the issue. In case 
material which is charged against a spécifie product 
unit is used on another product unit of the same job 
order or on a product unit of another job order, a 
charge should be made against the product unit which 
used the material, and a crédit made to the other product 
unit. 

For adéquate material control and for accuracj in 
the handling and charging of roaterials, it is essential, 
that prices be set by the purchasing department on the 
cost of the niaterial at the time of the issue of the order 
and such prices be used in billing the material out of 
stores. Also perpétuai inventories should be maintoîned 
for ail stores. Thèse inventories should at ail times 
show the balance on hand, the amounts ordered and 
average costs. No material should be issued from stock 
except upon written réquisition. 
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SECTION XII 

LABOR— CLASSIFICATION AND METHODS 

Purposes and Use of Classification 

For the purpose of payroll préparation and distri- 
bution of labor costs, definite classifications and défi- 
nitions of the différent classes of labor and of the major 
labor opérations are necessary. 

The classifications of positions and occupations under 
main groups according to the character of work and 
under distinctive occupational titles, should be used as 
a basis for the préparation of payrolls and of statistics 
on wage changes, sélection, labor tum-over, accidents 
and other employment conditions. 

The basic units for labor costs in shipbuilding are 
the labor processes or opérations. The distribution of 
labor costs according to the major labor opérations 
will bc used for purposes of cost control, estimating, 
comparing costs with standards and gauging the ef- 
ficiency of classes of workers in the productive depart- 
ments on the varions jobs and for the plant as a whole. 

Basis and Définitions of Main Labor Classes 

The labor classification which appears below is drawn 
up on the basis of gênerai character of work. Under 
each class thcre are included the différent positions and 
occupations which are found in the average shipyard. 

The main classes of the classification are as foUows: 

1. Executive^ Administrative and Supervisory Class. 

2. Professional Class. 
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s. Clérical Claas. 

4. Sapervising Producing Class. 

5. Skilled Tradea Class. 

6. General Labor and Miscellaneous Class. 

The foUowing définitions of the main classes will 
serve as a guide for the classification of occupations 
and positions: 

1. Executive, Adminiitraiwe and Superviêory Class 
includes those positions in which incumbents assume pri- 
mary responsibilîty for the direction, supervision and 
control of the activities or work under their juriadiction 
(except such positions as are specifically included in 
Class i, the Supervising Producing Class). 

2. Profeiiional CUut includes those positions in which 
incumbents perform work requiiing traîning or expéri- 
ence in a recognized profession. (Executive and man- 
aging positions having direction of professional work 
should be included in the Executive, Administrative and 
Supervisory Class.) 

3. Clérical data includes those positions in which 
incumbents perform clérical work or service in connec- 
tion with routine administrative office or related duties. 
(Executive and managing positions having gênerai 
charge of such work should be included ïn the Executive, 
Administrative and Superviser; Class). 

4. Supervising Producing Class includes the positions 
of Quartermen, Leading Men or Gang Leaders, and po- 
sitions having sinûlar supervising duties. 

5. SkiUed Trades Class includes those positions in 
which incumbents perform woric in the différent trades, 
handicrafts, or useful arts, or work requiring manual 



or mechanical skill and expérience. Positions having 
duties of the inspection of materials, of workmanship, 
or of spécial conditions shonld also be included under 
this class. 

The occupations enumerated under the Skilled Trades 
Class correspond to those included in the décision of 
October 1, 1918, by the Shipbuilding Labor Adjust- 
ment Board (Macy Board). This list is subject to any 
subséquent rulings which hâve been made by the Macy 
Board. 

Descriptions of the duties of the occupations listed 
are included in the ^^Handbook on Shipyard Occupa- 
tions," published by the United States Shipping Board 
Emergency Fleet Corporation. 

6. General Labor a/nd MisceUaneous Class includes 
those positions in which incumbents perfonn routine, 
unskilled manual labor. This class should also include 
miscellaneous positions not covered in any of the above 
classes. 

Detailed Labor Classification 

1. Executive, Administrative and SuperxAsory Class, 
Includes the following: 

Executive Officers and Staff Assistants. 
Department Heads and their principal Assist- 
ants. 
Superintendents and Assistant Superintendants. 
Foremen. 

2.Professional Class. 

Includes the following: 
Accountants. 

ArchitectSy Engineers^ Draftsmen and Copyists. 
Analysts, Cheinists^ Pharmacists. 
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Lawyera. 

Physicians, Dentists, Nurses. 
Other Profeasional Employés (not indoded in 
the above). 
. CUiical CUtt. 



Bookkeepers. 

Card PuBchers. 

File Clerka. 

Messengcrs. 

M i meograpbcr s . 

Office Bojs. 

Office Machine Operators. 

Stenographers. 

Storekeepers. 

Storeroom Clerks. 

Storeroom Helpera. 

Tabulating Machine Operators. 

Timekeepers. 

Typists. 

Voucher Clerks. 
i. Superviâing Producing Claii. 
Includes the following: 

Quartermen. 

Leading M en. 

Gang Leaders. 
5. Skilled Trade» Clat: 
Inclndes the following: 

Angle and Frame Setters. 

Anglesmiths, heavy fires. 

Anglesmiths, faeavy firea, Helpers. 

Anglesmiths, other fires. 

Anglesmiths, other fires, Helpers. 

Backhandlers. 

Bending Rollers. 

Blackamiths, heavy fires. 

Blacksmiths, heavy fires, Helpers. 

Blacksmitha, other fires. 

Blacksmiths, other fires, Helpers. 

Boilermakers. 
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Boilermakers' Helpers. 
Bolters. 
Boltmakers. 
Boltmakers' Helpers. 
Brakemen^ Yard. 
Bricklayers. 
Bricklayers' Helpers. 
Burners^ First Class. 
Burnersy Second Class. 
Burners' Helpers. 

Cable Splicers. 

Cable Splicers' Helpers. 

Carpentersy First Class. 

CarpenterSy Second Class. 

Carpenters' Helpers. 

Casting Cleaners (Hand and Machine Chippers). 

Cementers. 

Cementers' Helpers. 

Checkers^ Material. 

Chippers. 

Chippers and Caulkers. 

Chippers' and Caulkers' Helpers. 

Chippers and Grinders. 

Coke Handlers. 

Conductors ( Locomotive ) . 

Conductors (Road Crâne). 

Coppersmiths. 

Coppersmiths' Helpers. 

Coremakers. 

Coremakers' Helpers. 

Counters. 

Countersinkers. 

Countersinkers' Helpers. 

Cupola Tenders. 

Cupola Tenders' Helpers. 

Drillers (Pneumatic). 
Drillers' Helpers. 
Drop Forgers. 
Drop Forgers' Helpers. 

Ëlectricians. 
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Electriciana' Helpers. 

Electric Welders. 

Ëngineera (Electric). 

Ëngineers (Locomotive). 

Engineers (Steam). 

Erectors. 

Firemeii. 

Firemen (LocomotiTe) . 

Fitters. 

Fitters' Helpera. 

Flange Turners. 

Flange Turners' Helpers. 

Furnacemen on Shapea «nd Plates (Shîpwork) 

Furnacemen on Shapes' and Plates' Helpers. 

Grinders. 

Hammer and Machine Forgera, He&vy. 

Hammer and Machine Forgers' Helpers 

Hammer Runners, beavy. 

Hammer Runners, other. 

Heaters. 

Heaters in Angle Work. 

Heaters to Heavy Forgers. 

Holdera-On. 

Hook and Chain Faatenera. 

Hoisting and Portable Firemen. 

Hoaemen. 

Inspecter s. Pire. 

Inspectors, Lumber. 

Inspectora, Other. 

Joiners. 

Joiners' Helpers. 

Layers-Out. 

Lajrers-Out Helpers. 

Levermen or Cranemen. 

Levermen or Cranemen Helpers. 

Liner Forgers. 

Liner Forgers* Helpers. 

Linermen. 

Linermen's Helpers. 

Loftsmen. 
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Loftsmen's Helpers. 

Machinemen (Lumber). 

Machinemen's Helpers (Lumber). 

Machinists^ First Class. 

MachinistSy Second Class. 

Machinists' Helpers. 

Mangle RoUers. 

Marine Ërectors, First Class. 

Marine Ërectors^ Second Class. 

Marine Erectors' Helpers. 

Métal Polishers. 

Métal Polishers (Buffers and Platers). 

Moulders. 

Moulders' Helpers. 

Oilers. 

Offsetters. 

Operators of Aerial Hoists^ Single and Double 

Cableways, etc. 
Operators of Non-Hoisting Donkeys and Winches. 

Packers. 

Painters and Polishers. 

Painters' and Polishers' Helpers. 

Painters^ Bitumastic. 

Passers (Rivets). 

Passer Boys. 

Patternmakers. 

Patternmakers' Helpers. 

Pipe Coverers (Heat, Frost and Asbestos Work- 

ers). 
Pipe Fitters. 
Pipe Fitters' Helpers. 
Planer Hands. 
Planers. 

Planers' Helpers. 
Plate Hangers^ First Class. 
Plate Hangers, Second Class. 
Plate Hangers' Helpers. 
Plumbers. 
Plumbers' Helpers. 
Polishers, Buffers and Platers. 
Polishers' Helpers. 
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Pressmen^ First Class. 
Pressmen^ Second Class 
Pressmen's Helpers. 
Punchers. 

Reamers (Pneumatic). 
Regulaiorsy First Class. 
Regalators^ Second Class. 
Regulators' Helpers. 
Riggers. 
RiveterSy Hand. 
Riveters^ Pneumatic. 
Rivet Heaters. 
Rivet Heater Boys. 
Rivet Passers. 
Rivet Testers. 

Sawyers. 

Saw Filers. 

Saw Filers' Helpers. 

Scarfters. 

Sheet Métal Workers. 

Sheet Métal Workers' Helpers. 

Ship Carpenters^ First Class» 

Ship Carpentersy Second Class. 

Ship Carpenters' Helpers. 

Slab Fumace Men. 

Slab Furnace Men's Helpers. 

Specialists or Handymen. 

Stage Builders. 

Stage Builders' Helpers. 

Steamfitters. 

Steamfitters' Helpers. 

Strikers (Fumace). 

Switchmen^ Yard. 

Tank Testers. 
Teams ters. 
Tool Grinders. 
Toolsmiths. 
Toolsmith's Helpers. 

Water Tenders. 
Wclders. 
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Welders' Hdpen. 
Wiremen. 

6. General Labor and MUcellaneouê CloêM. 
Includes the following: 
General Labor: 
Cleaners. 

Common Laborers. 
Janitors. 
Laborers. 

Undassified Labor. 
MUcellaneout Labor: 
Chauffeurs. 
Cooks. 
Doormen. 
Guards. 
Policemen. 
Waiters. 
Watchmen. 
Other Miscellaneous Labor. 



Classification of Major Labor Opérations 

The following classification of the basic units of labor 
costs includes the more important production labor op- 
érations. Charges of direct labor costs should be made 
to the job account or product unit according to the 
labor opérations. The opération symbols will be used 
with the productive departmental désignations for la- 
bor distribution to the job accounts or product units. 

Where spécifie labor opérations are not induded in 
the following classification, the direct labor hours and 
costs of miscellaneous workers should be included under 
the miscellaneous opérations group or under the dis- 
tinctive opération symbols as may be deemed necessary. 

Following is a list of some of the important productive 
labor opérations and code symbols: 
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1. Annealing, Hardening and Tempering. 

2. ASSEMBLING. 

S. Bench, Vise and Floor Work. 
1. Bending and Flanging. 

5. Blacksmith Work. 

6. BOLTiNG. 

7. Boring Mills Work. 

8. CHIPPING AND CAULKING. 
S. Coretnaking (Foondry). 

10. DRILLING. 

11. Engine Lathes. 

12. ERECTING. 

18. FABRICATING. 

14. Finishing. 

15. Fitting. 

16. Furnace Work. 

17. Grinding and Buffing. 

18. Handling Steel. 

19. LAYING OUT AND TEMPLATING. 

20. Melting (Fonndry). 

21. Miscellaneous Opérations. 

22. Holding (Fonodry). 
28. PAINTING. 

24. Planing. 

23. PUNCHING AND SHEARING. 

26. Reaming and Counterainkiag. 

27. RIVETING— Maehine. 

28. RIVETING— Hand. 

29. Rolling. 
80. Sawîng. 
SI. Scarfing. 

82. SUmping (Sheet Métal). 
88. Teating and Inspecting. 

84. Tuming and Windiug. 

85. Varnishing and Polishing. 

86. Welding. 

Time-Keeping and Gost Distribution 

The value of accurate mcthods of reportîng and re- 
cording the dailj time of each employé for pajrroU malt- 
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ing and for proper distribution of labor hours and costs 
against production cannot be stressed toc greatly. For 
accurate payroU making, for proper côntrol of labor in 
production and for estimating and comparative pur- 
poses, it is necessary to hâve proper time-keeping meth- 
ods, the essentials of which are as foUows: 

(a) Proper method of recording the daily time of 
each employé. There should be time clocks on which 
each worker should register in and out time, or there 
should be some other method of obtaining the same 
results. 

(b) Job or opération tickets should be tumed in by 
each worker for the varions opérations performed each 
day. On thèse job tickets there should be recorded the 
worker's number, the production order number, the pr«>- 
duct unit number, and the time taken on each opéra- 
tion. 

Where mechanical and sorting tabulating equipment 
is available, the tabulating card and the job ticket can 
be one and the same, the requisite information being 
noted on the card in writing and the punching of the 
cards being done later in the time-keeping office. 

(c) The total time and cost, as found from the daily 
in and out cards, €is explained in paragraph (a) should 
check with the total time and cost of ail the opérations 
on job tickets. This check sRould be obtained daily by 
departments. 

(d) The job tickets should be sorted by trades to ob- 
tain the actual hours, the number of hours converted 
into eight-hour days, the total pay received and the pay 
per eight-hour day. The total pay in this case should 
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check with the totals under paragraph (a) and para- 
graph (b). 

(e) The job tickets should be sorted in order to ob- 
tain hours and pay on pièce work, on day work, on over- 
time, on direct labor, and indirect labor, and on ail of 
thèse by departments. The total pay in each case should 
check with totals obtained above. 

(f ) Job ticketfiT should be sorted by labor opérations 
and by job account or product unit numbers for posting 
to the cost summary sheets. 

It will be noted f rom the amount of sorting and tab- 
ulating required that the use of tabulating and sorting 
machinery will be of considérable value. 



101 



« ■■^—^■^j. ■■ ■ » . . ■= ^>I 1L M l 



SECTION XIII 

EXPENSE-<XASSIFIGATION AND METHODS 

Purpose and Use of Classification 

The cost of direct labor and direct material entering 
into production are applied directly to the job account 
or product unit. The costs of indirect labor and in- 
direct material and other operating and fixed charge 
expense, which cannot be applied directly to the spé- 
cifie job account or product, are included under "ex- 
pense." 

To obtain accurate and uniform distribution of ex- 
pense to the job accounts, the expense items are grouped 
under spécifie classes and expense accounts as given in 
the classification of expense. The expenses are applied 
to the job accounts or product units after they hâve been 
distributed to the spécifie departments. The basis and 
methods suggested for expense distribution to depart- 
ments and expense application to the job accounts or 
product units are included under Section 6 — ^'^Princi- 
ples and Spécifie Définitions — Expense." 

Basis of Expense Classification 

To aeeomplish the purposes set out above, ail expense 
charges which fall under spécifie departmental groups 
hâve becn included under departmental expense divis- 
ions. Those expense charges which are not department- 
al in their nature, are included under non-departmental 
expense divisions. 
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The principal divisions and sub-divisions in the ex- 
pense classification, consist of the foUowing: 

1. Productive Departmental Expense. 

2. General Works Expense. 

a. Departmental. 

b. Non-Departmental. 

8. General Works Distributive Expense. 

4. Auxiliary and Stock Manufacture Expense. 

5. General Administrative Expense. 

a. DepartmentaL 

b. Non-Departmental. 

6. Fixed Charge Expense. 

Under each of thèse divisions are included spécifie 

expense accounts to which ail expense charges should 
be made directly. 

The divisions and sub-divisions of the expense classi- 
fication hâve been so arranged that they will be applic- 
able to any shipyard, and any changes in spécifie ex- 
pense accounts can be made without affecting the main 
divisions. 

Définitions of Principal Expense Divisions 

1. Productive DepartmerUàl Expeme. 
Productive departmental expense includes the indirect 

charges of the respective productive departments. Dis- 
tribution of productive department expense to job ac- 
counts or product units is discussed under Section 6 — 
"Principles and Spécifie Définitions — ^Expense." 

2. General Works Expense. 

Greneral works expense includes the indirect expenses 
chargeable to production costs which cannot be charged 
directly to some definite productive department aUd 
which cannot be applied to one of the other classes of 
expenses in the classifications which foUow. 
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S. General Works Diêtributive Expeme. 

Greneral works distributlve expense includes ail ex- 
penses directly attributable to the opération of the gên- 
erai Works distributive departments. 

4. AuxUiary and Stock Manufacturing Expense. 

Auxiliary and stock manufacturing expense includes 
aU expenses incurred in the opération of an auxiliary 
and stock manufacture department. 

5. General Administrative Expansé. 

General administrative expense includes ail expenses 
in connection with the conduct of the gênerai adminis- 
tration or office activities of a shipbuilding company. 

6. Fixed Charge Expense. 

Hxed charge expense includes ail expenses such as 
rent, taxes, interest, paid or accrued, insurance and dé- 
préciation; which are more or less fixed in character, 
being incurred whether the plant is in opération or not. 

Detailed Expense Classification 

1. Productive Departmental Expense, 

11. Salaries and Wages (includes supervision^ such 

as foremen and other labor not directly 
chargeable to job accounts). 

12. Repairs and Renewals (includes labor^ material 

and expense). 
18. Fuel and Lubricants. 

14. Tools and Parts. 

15. Miscellaneous Supplies and Expense. 

16. Pro rata share of General Works Distributive 

Expense. 

17. Pro rata share of Fixed Charge Expense. 

18. Miscellaneous Expenses (not included in the 

foregoing). 
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2. General Works Expense. 

20. General Works Expense — Departmental. 

201. Salaries and Wages. 

202. Traveling and Entertainment Expense. 

203. Telegraph and Téléphone Expense. 

204. Postage Expense. 

205. Publishing^ Printing^ Photographing and 

Blue Printing. 

206. Advertising. 

207. Miscellaneous Services. 

208. Supplies. 

209. Miscellaneous Expense (not included in 

the foregoing). 

25. General Works Expense — Non-Departmental. 

251. Express, Freight and Drayage Expense 

(includes only amounts which cannot be 
charged directly to material and sup- 
plies). 

252. Repairs and Renewals (includes labor, 

material and expense). 
258. Pro rata share of General Works Dis- 
tributive Expense applicable to General 
Works Departments. 

254. Pro rata share of Fixed Charge Expense 

applicable to General Works Depart- 
ments. 

255. Licenses, Fées, Patent Rights, Royalties, 

etc. 

256. Miscellaneous General Works Non-De- 

partmental Expenses (not included in 
the foregoing). 

8. General Works Distributive Expense, 

81. Salaries and Wages (includes salaries of Sup- 

erintendents and other Supervisory Service). 

82. Salaries and Wages (includes ail other Gen- 

eral Works Distributive Labor). 
88. Repairs and Renewals (includes labor, mate- 
rial and expense). 

84. Fuel and Lubricants. 

85. Tools and Parts. 

86. Miscellaneous Supplies and Expense. 
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87. Pro Rata Share General Works Distribotive 

Expense (other General Works Distribotiye 
Departmentfl). 

88. Pro rata share of Fixed Charge Expense. 

89. Miscellaneous Expense (not included in the 

foregoing). 

4. Auxiliartf and Stock Manufacturing Expense. 

41. Salaries and Wages (includes supervision and 

other labor not directly chargeable to prod- 
uct manufactured). 

42. Repairs and Renewals (includes labor, mate- 

rial and expense). 
48. Fuel and Lubricants. 

44. Tools and Parts. 

45. Miscellaneous Supplies and Expense. 

46. Pro rata share of General Works Distributive 

Expense. 

47. Pro rata share of Fixed Charge Expense. 

48. Miscellaneous Expense (not included in the 

foregoing). 

5. General Adminiêirative Expense, 

50. General Administrative Expense — Departmen- 
taL 

501. Salaries and Wages. 

502. Traveling and Entertainment Expense. 
508. Telegraph and Téléphone Expense. 

504. Postage Expense. 

505. Publishing, Printing, Photographing and 

Blue Printing. 

506. Advertising. 

507. Miscellaneous Services. 

508. Supplies. 

509. Miscellaneous Expense (not included in 

the foregoing). 

55, General Administrative Expense — Non-Depart- 
mental. 

551. Légal and other expert services. 

552. Engineering, Analytical and Expérimen- 

tal Expense. 
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558. Express^ Freight and Drayage Expense 
(includes only amounts which cannot be 
charged directly to material and sup- 
plies). 

554. Membership and Association Expense. 

555. Repairs and Renewals (includes Labor, 

Material and Expense). 

556. Corporate Taxes (includes only General 

Corporate Taxes. Income Taxes are 
charged to profit and loss. Taxes on 
real estate and building equipment are 
charged to "68" and prorated to depart- 
ments). 

557. Pro rata share of General Works Dis- 

tributive Expense (applicable to cen- 
tral offices). 

558. Pro rata share of Fixed Charge Expense 

(applicable to central offices). 

559. Miscellaneous Expense (not included in 

the foregoing). 

6. Fixed Charge Expente. 

61. Rent. 

62. Interest Paid or Accrued. 
68. Taxes. 

64. Insurance (includes fire Insurance^ burglary In- 

surance^ employers' liability insurance^ fidel- 
ity insurance and other Insurance). 

65. Dépréciation. 

66. Other Fixed Charge Expense. 
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SECTION XIV 

GOST METHODS FOR PRODUCTION GONTROL AND 

ESTIMATES 

Co8t Accounting — an Instrument of Production 

In the foregoing sections there are set forth the im- 
portant principles and methods of coUecting, classify- 
ing and distributing material, labor and expense charges 
to the différent divisions of shipyard production. Tliese 
complète charges are available for assembly into such 
summary cost reports and statistical statements which 
will fumish the required cost figures as well €is control 
of production and opération efBciency. 

Cost accoimting methods are a valuable instrument 
for the control of production and operating efBciency 
when the cost reports and statistical statements are cur- 
rent and timely and are so arranged that thèse conditions 
can be readily visualized by the executive. 

In addition to comparisons of costs on completed 
jobs, the summary cost reports should fumish to the 
executive, wTviile the joba are m procesa^ the information 
for control of production and opérations, as foUows : 

(a) Fluctuations in labor costs and labor efficiency 
by major labor opérations; by departments^ and for the 
plant as a whole — as measured by standards of per- 
formance and estimâtes. 

(b) Fluctuations of material costs and amounts used, 
according to material classes and job accounts — as 
measured by standards of amounts required and esti- 
mâtes on the particular jobs. 
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(c) Fluctuations in the ezpense costs and ratios of 
expense to direct production costs — as measured by 
previous departmental expense charges and estimâtes. 

(d) Production conditions on the various jobs and 
relationship of production to current costs and esti- 
mâtes. 

Such cost reports and statistical statements will be 
supported by détail figures which should be available 
for the executive in ascertaining reeisons for any fluc- 
tuations above and below standards and for purposes of 
improving production and operating conditions. 

C!o8t Figures for Standards and Estimâtes 

In addition to production and oj>erating control, the 
cost figures will reach their greatest value when they 
are made a basis for standards and estimâtes. The use 
of operating cost figures for thèse purposes is premised 
on accurate collection, classification and distribution of 
the charges for material, labor and expense. The ap- 
plication of uniform cost methods should resuit in the 
accumulation of valuable data, to be used as the beisis 
for the establishment of definite standards and €is an 
aid in estimating costs of new work. 

The operating statistics will show fluctuations in wages 
of labor and in priées of material. When unit costs 
fall below or above the estimâtes on account of changes 
in opération or économie conditions, the explanation 
given in the operating statistics will be the basis for the 
revision of estimâtes. 

Standards for ail éléments of costs should be de- 
veloped not only in terms of dollars and cents, but in 
terme of labor hours, machine hours, material quantities, 
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units of count and expense per labor hour. Compari- 
sons in tenns of dollars and cents are of value In cost 
control. The use of units of count will be of spécial 
value in gauging labor efficiency and material consump- 
tion and in estimating; regardless of fluctuations in 
rates of wages, purchase price of materials, etc. 

The comparative siunmary report on the major labor 
opérations should show in addition to the total produc- 
tion considered and the percent of n^rk completed, 
the cost per unit and the labor hours for each opéra- 
tion. The labor opération standards wiU thus not only 
serve as measures of operating efficiency, but will also 
aid in connection with estimating. 

Standards developed in connection with quantities 
and costs of materials should be of great value in draw- 
ing bills of materials and estimâtes and should provide 
indexes for checking of the quantity and cost of ma- 
terials used on each job. Such standards will also be 
used in some instances as measures of the state of com- 
pletion of jobs. 

The establishment of department expense standards 
is of value for control of operating costs. With uni- 
form and definite methods of expense distribution, it is 
possible not only to obtain comparable standards of de- 
partmental expense within individual yards, but thèse 
standards become available for the comparison of major 
expense items between shipyards. 



110 



SECTION XV 

SUMMARY GOST REPORTS AND STATISTIGAL 

STATEMENTS 

Arrai^ement of Summary Reports 

The summary cost and statistical reports are the cul- 
mination of adéquate cost accounting methods, and when 
figures become available for such reports, the proper 
functioning of the unif orm cost methods in ail the ship- 
yards is assured. 

To obtain maximum benefits from the uniform cost 
methods and the cost figures and standards, it is im- 
portant that the summary cost and statistical state- 
ments be designed and arranged with a view of fumish- 
ing to the executive such information which is neces- 
sary to hâve knowledge of costs, production and opér- 
ation conditions. 

If the summary cost reports are to be of greatest 
value to the executives, the reports should be small in 
niunber and only the more important activities should 
be included. The figures should be arranged in a 
simple manner and should be avaiable for use ai the 
earliest time possible after the close of the cost period. 

A large number of reports and many détails resuit in 
unintelligible statistical collections rather than inter- 
prétations of important conditions and facts. Where 
detailed statements and information are required, sub- 
sidiary reports should be prepared which will include 
détails supporting the control reports. 
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Thèse reports and statements should aiso be designed 
with a view to comparisons of the major items between 
shipyards. Shipbuilding executives may not find it dé- 
sirable to compare ail their items on the total costs, but 
if the summary reports are designed with a view to uni- 
formity, there is no doubt but that they will dérive con- 
sidérable value from comparisons of important items in 
the respective shipyards. 

Su^ested Summary Cost Reports and Statements 

The foUowing are the important summary cost and 
statistical statements which hâve been laid out according 
to the plan of uniform cost methods recommended 
herein: 

1. Comparative gênerai balance sheet. 

2. Comparative profit and loss statement. 

8. Comparative statement of production opérations. 

4. Comparative statement of cost of completed jobs. 

5. Statement of work in process. 

6. Comparative statement of material inventories. 

7. Comparative statement of major labor opérations. 

8. Comparative statement of expense costs. 

9. Force statement by departments. 

Thèse controlling cost reports and statistics will be 
of use for the individual shipyards. Where comparisons 
are made between shipyards, the items to be compared 
will be arranged in a similar manner, the essential dif- 
férence being that such reports will include compari- 
sons of the major items in the différent shipyards, where- 
as the individual shipbuilding reports are confined to 
ail costs and production and operating conditions in the 
respective yards. 
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1. Comparative General Bakmce Sheet: 

Cost records should be a part of the gênerai account- 
ing scheme. Such cost records should be tied in with 
the gênerai books so that ail transactions are converged 
înto a comprehensive statement of results of shipyard 
opérations and gênerai financial conditions. 

The comparative gênerai balance sheet, shown on 
Table II, represents the unification of cost accounting 
and gênerai accounting under one set of controUing 
accounts. The submission of this statement shortly after 
the close of each cost period should serve as a simple 
and concise statement of financial and operating condi- 
tions of the business for use by the management. 

The essential différence between this statement and 
the ordinary balance sheet is in the work in process ac- 
counts. By means of thèse it is possible to show for each 
cost period the cost of work in process. The work in 
process accounts are charged with ail materials, labor 
and expense used and they are credited with completed 
work at cost. 

2. Comparative Profit and Loss StateTnent: 

The comparative profit and loss statement présents 
a comparison of the summary financial opérations of the 
shipyard as represented by total profits for each group 
of completed production orders; miscellaneous profits; 
losses and such expenses as are not chargeable to pro- 
duction. 

The profit and loss statement lends itself to the use 
of the control report method. Thus in the item of 
profits on ship construction jobs, supporting schedules 
showing in détail the profits on the individual orders 
completed during the period are prepared. 
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The controlling accounts on whidi information should 
be fumished each cost period, for the preceding period, 
and the total for the year to date are shown in the sug- 
gested comparatire profit and loss statement given on 
the next page. 

8. Comparative Statement of Production Opérations : 

The statement of production opérations will be pre- 
pared from the controlling cost accounts which are kept 
either in the factory ledger or in the gênerai ledger. 
This statement may be prepared for ail the classes of 
production orders or separately under each class of pro- 
duction orders. 

The statement will not only show the varions éléments 
of cost entering into production costs but will also fur- 
nish a proof of the correct distribution of thèse costs by 
accounting for them in completed work and in work 
in process for the period and also in the proven balances 
shown by the controlling cost accounts. 

The cost of opérations should be shown for the cur- 
rent period and the period preceding, as well as the total 
for the year to date. 

The production opération statement should include 
the following items: 

(1) Direct Materials (not requisitioned from gênerai 

stores). 

(2) Direct Materials (purchased during period and 

including freight, express and drayage). 
(8) Direct Labor for Period. 

(4) Ëxpenses (itemized according to expense clas- 

sification). 

(5) Totol. 

(6) Work in Process (beginning of period). 

(a) Direct materials in process. 
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Profit and Loss Statement 


CKEniTS 


Dateof 

Endof 

Current 

Period 


Dateof 
Endof 

Previous 
Period 


Total 

for 

Year 

toDate 


production Profits — 

Construction Qrders — Ships 

Construction Orders — Spécial Con-^ 
tracts 








Construction Orders — Shîp Product 
Stock 




Auxiliary and Stock Manufacturers' 
Orders 




Vessél Repair Orders 




Miscdlaneous Orders 








Total 












Deduct Cost of Defective Work 
Orders not chargeable to production . 








Net Profits firom Production 








Non Production Prcxfits— 

Profits on In vestments 








Profits on Sale of Property 




Income on Investments 




Prfflnîums on Stock 




T^soounts on Purcbanes. 




Miscdlaneous Crédits 








Total Non-Production Profits. . 








Total Crédits 












DEBITS 
General AdminlstmtiTC Ezpensc — 

(Not chargeable to production) 
Sales Ezpensc 








Adrertising 




Intcrcst and Discount 




Bad DebU 




Judguicnts and Fines 




Ôther Loaaes 








Total Débits 












Prckfit and Loss Balancic 









TABLE III 
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(b) Direct labor. 

(c) Ëzpense. 

(7) Totol. 

(8) Less, Work in Process (end of period). 

(a) Direct materials in process. 

(b) Direct labor. 

(c) Expense. 

(9) Net Production Costs. 

4. Comparative Statement of Co$i of CompUted Jobê : 

The statement on comparative cost of completed jobs 
should be arranged according to production orders. 
Under each division the différent types of ships or orders 
are listed according to hull or contract number and 
summary costs are analyzed as to material, direct labor 
and expense by main groups of product units. Com- 
parisons are also made between actual cost of each of 
the main divisions and in total, with standard of esti- 
mated costs. 

Cost figures are added to this statement as jobs are 
completed. Statement of individual jobs completed is 
prepared in such a way that the cost of each main group 
of product units can be compared with the cost of the 
same group in other jobs of the same type. 

The important headings of the columns for such a 
comparative statement are as f ollows : 

1. Number of hull or order. 

2. Date keel laid. 

8. Date of launching hull. 

4. Date ship completed. 

5. Total cost of ship completed. 

6. Cost per unit. 

7. Standard estimated unit cost. 

8. Per cent above or below standard. 

9. Total ship or order cost. 

(a) Structural hull manufacture. 
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(b) Machinery manufacture. 

(g) HuU finishing and outfit manufacture. 

(d) Structural liull érection and construction. 

(e) Machijiery inatallation, 

(f) HuU finishing and outSt 

(g) Direct gênerai charges, 
(h) Total cost. 

10. Total direct material cost. 

(a) Structural }iull manufacture. 

(b) Machinery manufacture. 

(c) Hull finishing and outfit manufacture. 

(d) Structural hull érection and construction. 

(e) Machinery installation. 

(f) Hull finishing and outfit. 

(g) Direct gênerai charges, 
(h) Total cost. 

1 1. Total direct labor cost. 

(a) Structural haU manufacture. 

(b) Machinery manufacture. 

(c) Hull finisliing and outfit manufacture. 

(d) Structural hull érection and construction. 

(e) Machinery installation. 

(f) Hull finishirg and oatlît, 

(g) Direct gênerai charges. 
(h) Total cost. 

12. Total expense cost. 

(a) Structural hull manufacture. 

(b) Machinery manufaclurc. 

(c) Hull finishing and outfit manufacture. 

(d) Structural hull érection and construction. 

(e) Machinery instnllntlon, 

(f) Hull finishing and outfit. 

(g) Direct gênerai charges, 
(h) ToUl cost. 

Instead of the main groups of product units shown 
under columns 9 to IS inclusive, information o» com- 
pleted job a)Bt8 can be obtained under tbe main di- 
rÎBÎons of shipyard functions, viz. : (1) Manufacture of 
ihîp parts and (2) Sbip Construction and Macbineiy 
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and Outfit Installation. Détails under thèse main di- 
visions should be available when supporting information 
is desired. 

6. Siaiemewt of Work in Procett. 

The statement of work in process shows the cost and 
progress made on production orders on which work has 

not been completed and at the end of each period. It 

serves, therefore, as a complète analysis of ail money 

tied up in work in process, as is represented by the item 

"Work in Process" in the comparative gênerai balance 

sheet. 

The costs are analyzed according to the classes of 
production orders and under each of the main groups 
of product units by the éléments of cost. 

The actual cost to date should be compared with 
standards or estimated costs on the basis of percentage 
completed, so that a gênerai idea may be obtained 
whether or not the cost of work completed to date is 
exceeding the estimate. 

The following are the important headings of the 
columns for the statement of the work in process : 

1. Number of hull or order. 

2. Total cost to date. 

8. Estimated or standard cost. 

4. Per cent expended to date. 

5. Unit cost to date. 

6. Standard or estimated unit cost. 

7. Per cent above or below standard. 

8. Total ship or order cost to date. 

(a) Structural hull manufacture. 

(b) Machinery manufacture. 

(c) Hull finishing and outfit manufacture. 

(d) Structural hull érection and construction. 

(e) Machinery installation. 
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(f) Hall finishing and outfit. 

(g) Direct gênerai charges. 

9. Direct material cost to date. 

(a) Structural huU manufacture. 

(b) Machinery manufacture. 

(c) Hull finishing and outfit manufacture. 

(d) Structural hull érection and construction. 

(e) Machinery installation. 

(f) HuU finishing and outfit. 

(g) Direct gênerai charges. 

(h) Total material cost to date. 

10. Direct labor cost to date. 

(a) Structural hull manufacture. 

(b) Machinery manufacture. 

(c) Hull finishing and outfit manufacture. 

(d) Structural hull érection and construction, 

(e) Machinery installation. 

(f) HuU finishing and outfit. 

(g) Direct gênerai charges, 
(h) Total labor cost to date. 

11. Expense cost to date. 

(a) Structural huU manufacture. 

(b) Machinery manufacture. 

(c) HuU finishing and outfit manufacture. 

(d) Structural huU érection and construction. 

(e) Machinery installation. 

(f) HuU finishing and outfit. 

(g) Direct gênerai charges, 
(h) Total expense cost to date. 

In addition to information of total costs of work in 
process of ship construction orders, the costs of work in 
process of such items as manufacture of stock and equip- 
ment, new plant construction, manufacture of tools, etc., 
should be shown in this statement. 

6. Comparative Statement of Material Irwentories. 

This statement shows the amount of inventory of gên- 
erai stores, materials and supplies, and m^terials in work 
in process, giving comparative quantities on hand and 
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cost values for the current cost period and ihe period 
preceding. 

It will not be necessary to include ail détail items un- 
der the material inventories, only the more important di- 
visions and those of doubtf ul character being shown. 

The foUowing is a suggested form of comparative 
statement of materials inventory : 





Date of End 

of Churent 

Ftaiod 


Date of End 

of Previous 

Ftaiod 


Inorsase 

or 


Materlak and SappUes— 

(General Storeâ) 
1. Materials 


Amt. 


Gost 


Amt. 


Gost 


Amt. 


Gost 


S. Paru 




8. Stmctural UniU Complète. . . 
6. SoDDliea 








Total 














Materials In Prooese — 

(List by prodaotion orders) 




Total 


















Total loYentory 















7. Comparative Statement of Major Labor Opéra- 
tionêx 

This statement shows the (X)mparative costs by (X)st 
periods of the more important labor opérations, such as 
assembling, erecting, bolting, drilling, molding, rivet- 
ing, chipping and caulking, painting, etc. 

Following is the information which should be shown 
for the current period and at least two previous cost 
periods : 

1. Opération désignation or symbol. 

2. Unit of count. 
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8. Number of units in completed order. 

4. Number of units completed during the period. 

5. Number of workers involved. 

6. Number of direct labor hours during period. 

7. Number of units completed per hour. 

8. Total direct labor cost. 

9. Cost per unit. 

10. Standard cost per unit. 

11. Cost per unit — piecework basis. 

12. Cost per unit — daywork basis. 

8. Comparative Siatement of Expense Coêtt : 

This statement shows the relation between direct 
labor and expense by the operating departments. 

The direct labor hours, the amount paid for direct 
labor, the total labor cost, the amount of expenses and 
the expense per labor hour and the expense per cent to 
direct labor cost, both for each cost period and the aver- 
age for the year to date, should be shown for each de- 
partment and in a total. 

Expense items which are not chargeable directly to 
spécifie departments should be set out either in this 
statement in the form of gênerai works expense — ^non- 
departmental and gênerai administrative expense — 
non-departmental. Such expense costs, added to the 
expenses of the respective productive departments will 
fumish data on the total chargeable expense. Separate 
comparative statements analyzing the gênerai works ex- 
pense and the gênerai administrative expense may also 
be prepared in case the information under this compara- 
tive expense statement is found insufficient. 

Similar comparative statements of the auxiliary and 
stock manufacturing department opérations and ex- 
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pense should be prepared in those shipyards where such 
departments are in existence. 

9. Force Statement hy Departmentê: 

This statement présents a summary of the payrolls 
by departments and in total and will be of value in pnv- 
viding statistics on labor and employment conditions. 

The following are some of the more important items 
on which labor statistics should be obtained: 

(a) Number of workers of each class. 

(b) Number of hours worked. 

(c) Amount eamed — regular time. 

(d) Amount earned — overtime. 

(e) Amount earned — total. 

(f) Total eight-hour workdays. 

(g) Rate per eight-hour day. 
(h) Amount eamed — piecework. 

(i) Amount earned— day work. 
(j) Total direct labor. 
(k) Total indirect labor. 
(1) Total ail labor. 

(m) Percentage of piecework to total direct labor. 
(n) Percentage of indirect labor to total labor. 
(o) Rate of turnover, 
(p) Number of accidents, 
(q) Number of employés in training. 

Miscellaneous Reports and Operating Statements 

The préparation of the summary cost reports and 
statistical statements suggcsted above will necessarily 
involve the making of a number of supporting state- 
ments which will be used by executives where additional 
information on reasons for fluctuations and changes is 
desired. 
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Also other siimmary cost and operating statements 
will suggest themselves and will be requested whei\ the 
siimmary cost reports are used by the executives. When 
the cost records and gênerai books of accounts permit 
the préparation of such summary reports and state- 
ments as suggested above, additional statements can 
readily be prepared on request by the management or 
by the operating heads. 
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Appendix **A" 
TABLE OF RATES OF DEPRECIATION 

Recommended by 
COMMITTEE ON DEPRECIATION 

ofthe 

ATLANTIC COAST SHIPBUILDERS' 

ASSOCIATION 

December H, 1918 



riMiifiimtinn 



BuBdinci. 



life 
Yaan 



25 



Râtëôf 
•tion.% 



and 
Tools ÇfiwhwHm 

llWIMfaltiOl») .... 



IS 



6H 



Detailed 
Gloflaifioatloo 



Stone, brkA, oon- 
orete, with or with- 
ont stml frame and 
maionry cortain waU 
buildings.... 
Steel with 

gated sheet iron 
teel plate 

Steel or comifated 
sheet iron with wood, 
Power plant boild- 



Life 
Years 



or 



incs. 
Woo 



rbod buildings... , 
bnlkheads, 
wharves and dooks. 
Laanching ways 
(f i z e d stmotoie) 
wood 

Watertanksand Steel 

stades 

Drydoi^, basin. 



Wood 
Concrète and briofc 
bins, f enoes and 
oeDsîieoas ooocre t e 
and briofc struotores. 
Wood bins. fenoes. 
radks and other wood 
struotores. 



Eleotrio generators. 
switohboards, a n a 
power hooae équip- 
aient; boflers and 
boiler bouse ecpiip- 
ment, indudingeooo- 
otnisers, feed 
heaters, iijeotors, 
stades, iqitafces. etc. 
Wnfinss,gasanaoa. 



30 

20 

IS 

20 
10 

20 



10 
18H 

IS 

40 
2S 



20 
S 



IS 



atlon. 



SH 
S 

W 
s 

10 



10 
6H 



S 

20 



m 
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Rateo^ 






Rateo/ 


G«Mral 


Life 


Deficeoi- 


Detailad 


life 


Depreci> 


ClMiificintiaii 


Yean 


atloo.% 


Clanifloatloo 


Years 


atioii.% 








Knainea, ateam, in- 
doning pile dimca. 












hoiating enginea. 












compreaaora, air 












pampa, Taonam 












DCmUM* fltO. .... •■•• 


10 


10 




ply, feed water, ilrâ. 


^^F 








etc. 


18 


5H 






■'^» 








cinntroikra 


IIH 


8M 




Coal and aah con- 


^'rm 










20 


5 








Shop MmriMnmrf 
HydranUo forcing 
preaaea, henning 
prevea and flod 
























SO 


8H 








HaninMwa, ateam 












drop or helve 


10 


10 








Machine toola. 












lathea, alottera. 












planera, boring milb. 
drilling, boring and 












miUina maohinea. . . . 
MleoMlaneoga abop 


15 


6H 








madûneryandeqnip- 












■calea, apare parte. 












etc 


5 


20 




Wood working ma- 












20 


5 








SmaU toob 


10 


10 








Cranea, Eferatora, 












etc. — 












Cranm, eleotrio, hy- 












draoUc, ateam and 












hand power, jib and 












davit; hand, eleotnc 












or air hoiata, der- 
























and charging ma- 












chinée 


15 


6H 




Looomotire oranea. 


^^^m 








ateam and eleotrio. . . 


10 


10 








ESIevatiOrs 


20 
25 


5 


Portable Pneama- 


Cranewaya. 

P«)rtable Pneomatic, 


4 


tio, Ekotrio ami 






Eleotrio and Hy- 






Hydraolio Toola; 






draolio Toob; Por- 






Pùrtable Hand. 






table, Hand, Eleo- 






Eleotrio,Hydraal- 






trio, Hydraulio or 










Pneumatic Hoista 






Hoiata and Lifting 
Deyioea;aaMJiJib 






and Lifting Deviœe; 
Small Jib Crânes ... 


S 


S3H 


fîraffifii 


S 


S3H 


Famaoea and Forirea 
















Heating, treating 












and anneaiing for- 












naom, brarn foandry 
melting fumaoea, ou 






















fomaoee, eto 


10 


10 








Blaat, farnaoea. 
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Appendix **B'' 

DEFINITION OF DEPRECIATION AND AMOR- 

TIZATION AS DEFINED IN TREASURY 

DECISION No. 2884 

Décision No. 2884 (Internai Revenue)^ issned as Régu- 
lation No. 89 on October 24, 1916, by the United Stotes 
Treasury Department, defining dépréciation and amortisa- 
tion, as statcd in the munitions tax law, contains the fol- 
lowing: 

"Art. XX. The déduction authorised on aocount of dé- 
préciation relates to the loss due to use, wear and tear of 
physical property, owned and used by the manufacturer, 
but which is not specially designed or installed for the 
purpose of manufacturing munitions or parts thereof,.and 
which, without material altération and change, may be used 
in connection with any other business in which the person 
is or may be hereafter engaged. 

''The annual déduction on this account will be a reason- 
able allowance determined upon the basis of the cost and 
probable number of years constituting the life of the prop- 
erty. 

"If the same building and machinery or other equipment 
are used coincidentally for purposes other than the manu- 
facture of munitions or parts thereof, then the amount dé- 
ductible from the gross income retumed for the purpose 
of this title on account of dépréciation will be apportioned 
in accordance with the rule hereinbefore set out for appor- 
tioning running expenses, and the déduction from the gross 
income contemplated by this title will be made accordingly. 

"Art. XXI. Section 802 of this title authorises a déduc- 
tion to meet the conditions peculiar to each concern, and 
has for its purpose the amortization of the values of build- 
ings and machinery constituting spécial plants, which will, 
except for salvage, hâve no substantial value to the manu- 
facturer when the contracts executed or to be executed 
for the manufacture of munitions or parts thereof bave been 
fully performed. 

"The déduction authorized on this account relates to 
property (buildings, machinery and equipment) specially 
CPWtnif ted or installed for use in the manufacture of mu- 
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nitions or parts thereof^ and which^ when no longer nseful 
for this pnrpose> canno% without material altération or 
change^ if at all^ be nsed for any other purpose^ the life of 
which property is substantially coïncident with the life of 
the contracta. 

"The annnal allowance to be deducted on this account 
will be determined by estimating the probable number of 
years the property will be used in the manufacture of 
munitions or parts^ and by dividing the cost of such prop- 
erty, less estimated salvage by such probable number of 
years. The quotient thus obtained will measure the amount 
to be deducted each year on account of amortîzation, until 
the cost of the property has been extinguished. Or the 
cost of the property may be amortized on the basis of the 
quantity of munitions or parts thereof manufactured under 
contracts in connection with the fulfillment of which the 
buildings and machinery or equipment were specially con- 
structed or installed. 

"Neither the dépréciation nor the amortization déduction 
allowable in the retum made for the purpose of this title 
will relate to property used in connection with any other 
business carried on by the manufacturer. Amortization 
applies only and particularly to those spécial plants and 
equipment whose life and value^ except salvage^ will termi- 
nate with the end of the business for which they were 
erected and equipped. It is to be difFerentiated from dé- 
préciation in that dépréciation relates to property whose 
life and value is not dépendent upon or materially afFected 
by its use in the manufacture of munitions or parts thereof." 
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Appendîx *^G'' 

CLASSIFICATION OF ASSET TOOLS AND PERISH- 
AELE TOOLS COMPILED AT A CONFER- 
ENCE WITH TOOL MANUFACTUREES 

(Nicholson & Rohrbach — "Cost Aocoanting" — Pages 

509-510) 
AssBT Tools: 

Back Rests for Swing Tools. 

Benches. 

Bench Centers. 

Calipers. 

Chucks. 

Chucks for Screw Machines. 

Chucks for Spécial Machines. 

Coontershafts. 

Cntting Attachments. 

Depth Gages. 

Die Holders. 

Drilling Attachments. 

Feed Attachments. 

Fiztures : 

Breaching. 

Edging. 

Handmilling. 

Milling. 

Rolling. 

Splining. 

Stamping. 

Tapping. 
Floating Holders. 
Forming Tool Holders. 
Gages. 

Gear-Cutting Attachments. 
Gear Teeth. 
Hangers. 
Index Centers. 
Indicators. 
Knurl Holders. 
Micrometers. 
Milling Attachments. 
Plain PuUeys. 
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Plain Vises. 

Planer and Shaper Gages. 

Plates. 

Plugs. 

Plungers. 

Pointing Tools. 

Pointing Tool Holders. 

Profiles. 

Prongs. 

Pulleys. 

Saw Frames. 

Slotting Attaehments. 

Spécial Tools and Holders. 

Snaps. 

Pbrishablb Tools: 

Arbors. 

Box Tools for Screw Machines. 

Broaches — for Key Way. 

Bushîng. 

Cutting and Spécial Holes — similar to Splining. 

Chisels. 

Circular Cut-OflT Tools. 

Circular Form Tools. 

Circular Thread Tools. 

Collet Blanks. 

Counter Bores. 

Countersinks. 

Cutters. 

Dies — Threading — ail sizes. 

Die Holders. 

Drill Tips. 

Drill Shanks. 

Drills — ^all sizes. 

Edging Cutters. 

End Mills. 

Files — ail kinds and sizes. 

Forming Tools. 

Grinding Wheels — ail kinds and sizes. 

Handmilling Cutters — numerous. 

Inscription Rolls. 

Jigs. 
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Milling Cutters — ^numerous shapes^ sises and cutting 

edges. 
Mallets. 

Mandrels — sometimes called Arbors. 
Paper Gages. 
Punches and Dies. 
Polishing Holders. 
Reamers — Hand and Machine. 
Reamer Shanks. 
Roughing Tools. 
Slot Cutters. 
Screwdrivers. 

Slotting Saw — Hackney^ Circular. 
Splining Tools — similar to Broaches. 
Stamps 

Stamps — Marking. 
Steel Sockets. 
Taps. 

Threading Dies. 
Thread Gages. 

Tuming Tools — numerous shapes and cutting edges. 
Tweezers. 
Twist Drills. 
Wire Gages. 
Wrenches — ail kinds^ shapes and sizes. 
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